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Strategy  And  Objectives 


Chapter  1 


1.0  Introduction  r^nort  a  comprehensive  dis- 

This  year,  the  Annual  Report  to  defenses^  The  report  specmcally 

cussion  of  the  current  program  to  by  the  National  Defense  Authorization 

236  of  the  FY  1994  National  Defense  Authorization  Act. 

..  rtf  Piihlic  Law  101-189  this  integrated  document 
In  response  to  the  annual  reporting  ‘™,esv  describes  the  discrete  progratns 

dSes  the  overall  Ballistic  Mif '  iu  BMD  research 

and  projects  included  testing  program  with  existing  arms  control 

^rtifies  compliance  of  planned  d/velopment  and  testing  p  g^^  The  reporting  require- 

agreements,  and  provides  details  of  ^  directed  at  a  phased  deployment  of  defenses  to 

ments  uniquely  related  to  the  earlier  SDI  program  dn  ^^^  carefully  considered  in 

counter  a  massive  Soviet  attack,  althoug  oHHrpssed  These  provisions  include  Section  2 
developing  the  report,  but  f 

Agoing  relSXris  t'o  longer  term  deployment  options. 

Chapter  2  of  the  report  is  specifically  stractured  to  address^  ^cta 

National  Defense  Authorization  ^235  dv  It  also  comprehensively  describes  the 

the  Section  235  (g)  requirement  for  a  Re  streamlining  opportunities  for  TI^ 

Defenses”  a  separate  report  on  potential  acqu  P  •  of  systems  for  National  Missile 

^?a?so  b:c^^=S  in  a  separate  repori  to  Congress. 

5;^;  rS  BMD  preSSn^r^uired  by  Section  286  (b)  (8).  are  addressed 
regarding  funding. 
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1.1  Background  Ballistic  Missile 

Although  conceived  at  the  height  of  Cold  „o„”  theater  missile  defense  threat 

Defense  (BMD)  is  novi  structured  to  The  current  structure  is  founded  upon 

and  an  uncertain,  but  evolving  threat  to  ^e  Urn  "Bottom*Up"  Review  (BUR)  and 

*e  President's  endorsement  of  the  W93  Dep^me^^^^^^  Year  (FY)  1993  an 

W&'^DefenseAu.horiza.ionlegi^^^^^^^^ 

!:riferphrSfeThe“  »<;  advanced  theater  missile  defenses  to  meet  dte  dan- 

gerous  and  growing  theater  ballistic  missile  threat. 


AS  amended,  the  MDA. 

.  establishes  a  goal  of  complying  «>*  *' s,j„; 
taining  the  option  to  deploy  a  highly  effective  U.S.  ABM  sy 

-  directs  development  of  advanced  theater  defenses; 

“  .  Id  clarify  the  distinction 

-  urges  negotiation  of  ABM  Treaty  amendments  that  wouia  y 

between  theater  and  strategic  missiles. 

THe  FV  1993  National  Defense  Authorisation  Act  esfeblished  ™  tSS 

se.  t 

Organization  (BMDO). 


1.2  Current  Guidance  ,995.1999,  signed  September  28,  1993  stafes 

The  Defense  Planning  Guidance  for  Fisca  to  meet  four  significant  dangers  tha 

defense  budgets  will  emphasize  ,  .  collapse  of  the  Soviet  Union:  nuclear  weap- 

have Tmerged  since  the  end  of  the  Cold  ^"d  the  ^  °  h,se  weapons  and  their  delivery 

Sr  weapons  of  mass  des^ctiom^ 

vehicles;  regional  dangers  to  U.S^intetests,  o^g  ^  pioaparity  oT^encans.  Th^MD 

Union  and  elsewhere;  and  danger  through  the  TMD  program.  Tl^  will 

program  contributes  to  negating  the  ««‘|‘|Syed  forces  from  leater  ballistic  ndssiles„ 
nrovide  protection  to  Amencan  and  alli  bv  (a)  supporting  traditional  efforts  (e.g. 

Kh®  program  addresses  the  '^’^^'SveWdefend  VS.,  allied  and  friendly  ~ 
nonproliferaUon)  with  a  "uhtary  “Chancing  deteiiSe,  by  providing  capability ' 

In  October  1993,  the 

StilnoSISSTom  Area's  security  needs  had  been  fendamentally  altered. 
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core  program  included  Patriot  Advanced  Capability-3  (PAC-3)  ^GIS/^  d  M 

rVA  t SM  2  Blk  IVA),  and  the  Theater  High  Altitude  Area  Defense  (THA^)  sy^ni.  i  ne 

La  FOgram  was  Sea  Based  Theater  Wide  Defense 

TOs  is%'ion  2  in  .he  Report  on  .he  B«tom-Up  Rev«w  dated 

were  to  be  funded  as  major  acquisitions  i  Th.aflt«»r  Wide  oroeram  from  a  major  acqui- 

reductions  in  BMDO  funding  changed  the  Sea  ^e  ..  .  alone  with  Boost  Phase  Intercept 

sition  in  FY  1995-1999  to  a  candidate  concept  to  be  co^dered  alo  g  ^  of  the 

and  Corps  SAM,  for  a  major  acquisition  new  start  in  FY  1998^  Sine 

BUR,  the  Department  has  removed  $1.1  billion  from  the  BUR  estimate  that  Si/ 

needed  in  FY  1995-1999  to  implement  the  TMD  program. 


Because  .here  is  a  danger  .ha,  a  iong-r^ge  nnssile .^Jessl^gS^loXSMTsl!!: 
future,  the  Department  decided  to  conduct  a  deployment.  The  NMD 

approximately  S3  billion  to  such  activities  over  the  years  FY  1995  19y  . 

Congressional  guidance  «8a^in8  O’'  BMD  P™f"/^fSe7smes'^ 

Defense  Authorization  Act  which  read,  in  part,  J  ^  deploy,  an  anti-ballistic  mis- 

the  ABM  Treaty....  while  developing,  an  main  defense  of  the  United  States  against  lim- 

sile  system  that  is  capable  of  providing  g  >  .,  gffgctive  theater  missile  defenses 

‘s™°and!as  aro^pria^e  jo  friends  and  allies  of  .he  Unned  S.a,es. 

1  o  ♦  T^^»fAncp  develop  advanced  theater  missile  defense 

The  Act  also  requires  the  abm  Treaty  ...  [and]  (2)....  conduct  a  research  and 

Finally,  while  recognizing  that  space  b^sed  ^nsore^ 

for  BE  into  an  Air  Force  managed  Program  Element  (PE). 


1.3  Program  Priorities  ^  ^  ^,^^,,^„„„ri,i„heproiifera.ionof.he. 

The  emerging  Itoeat  of  desmclion.  Ballis.ic  and  cm.se 

“s'sHe ‘So^mcnT're  worfdwide,  and  a  number  of  counn.es  have  or  are 
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developing  nuclear,  chemical  and/or  biological  weapons  that  could  be  delivered  by 

to  the  Tar  term,  this  proliferation  threat  is  largely  regional  in  nature,  but  the  range  capabilmes  of 

new  systems  are  steadily  increasing. 

With  regard  to  the  strategic  threat,  current  intelligence  assessments  untorTw 

probability  on  a  deliberate  attack  on  the  United  States  by  the  states  of  the  form  •  „  ^j-e 

bv  China  Accidental  or  unauthorized  launches  of  former  Soviet  or  Chinese  fissile  threat 

negate  limited  ballistic  missile  attacks  against  the  United  States. 

responsive  to  the  Congressional  guidance  summarized  above. 

1.3.1  Theater  Missile  Defense 

Gods  for  TMD  have  been  formulated  in  terms  of  five  broad  capability  areas: 

.  A  lower  tier  (terminal,  endoatmospheric)  intercept  capability  with  both  air  transport- 
able  and  sea  Lployable  capabililies  to  defend  point  and  limited  area  asset  targets,  and 

10  protect  mobile  ground  forces. 

A  rtor  tiff  rmidcourse  high  endoAow  exoatmospheric)  intercept  capability  with 
’  hlTtr^sPOdaS  sea  deployable  capabilities  to  extend  intercept  envelopes, 
^videCder^ea  defense,  asL  mnltiple  intercept  opportunities,  and  tmnttntze 
the  ground  effects  of  unconventional  weapons. 

LTy^^Sg""-),  extended  midcourse  traclcing,  and  netted  s„r- 
veilLce  to  support  intercepts  and  broader  defense  coverage. 

.  Battle  Management/command.  ^-.-1,  Cotj™— ^ 

"unctfons  with  the  ballistic  missile  defense  elements, 
under  study,  as  part  of  the  NMD. 
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an  enhanced  lower  tier  intercept  capability  will  be  ^j^ncements  and 

Inthene^term  an  enhan  d  l  Response  Program  g  program,  lower 

Advanced  Capability-2  (PAC  2)  ^  ^  to  the  AEGIS 

in.p.ovements  t^  PATRIOT  tier 

tier  intercept  capabili  y  Standard  Missile  2  (SM-2)  Bio  ^  Concepts 

SitailinCbap.er2ofthisplan^ 

;  3  2  National  Missile  Defense  technical  challenges  which  lead 

p„„t  ,0  ihe  BUR  “ 

defending  against  a  Deployment  of  a  first  site  was  at  least  ten  y  J  and 

X*d^-^of  funding 

and  other  relevant  R&D  ettons  m 

addressed  in  Chapter  3  of  this  report. 

I  ?  ?  Advanced  Technologies  ro  develop  and  demon- 

1.3.3  Aa  »,<♦;«#»  BMD  advanced  technology  etio  .  .r  xMD  and  the  develop* 

With  a  ^?navoff  technologies  to  support  the  ^epl^men  J^rential  for  reducing 

strate  affordable,  high  P  ^  The<;e  technologies  are  selected  f  defense  posture 

sid?^^ 'SS  Bc^sfee^^i  Sfdit 
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mmmMM 


14  Management  Approach  w  fieldins,  mlitarily  effective 

t;^  Depanmen.  ^ 

defenses  em  archi.ecmre  and  design,  ‘"“f '“JXr  U-S.  and  international 

their  theater  of  operations. 

port. 

capability  to  the  warfighter. 
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sSssrci' 

tion  235  of  the  FY  1994  National  defense  Authorizauon  Act  als^u^^  h 
master  plan.  Arms  Control  Treaty  requirements  for  Theater  Missiie 
addressed  in  Chapter  6  of  this  report. 


1 1  TVIission  and  Scope  ^ 

T^e  Theater  M.sslle  Defense  M.s.on  Need  (M 

theater  missile  defense.  It  states,  The  ™s^o  interest ^to  the  U.S.,  from  theater  missile 

"&SSo;"  of  popo'ofion  centers,  fixed  civilian  and  nrilitary 

assets,  and  mobile  military'  units. 

The  MNS  also  provides  a  hasrs  for 

"pillars  of  TMD.  attack  operations,  ac  i  BMDO  TMD  program  is  to  focus  on  active 

munications,  and  jL  MNS  d^efines  a  Theater  Missile  (TM)  as  "ballistic  missiles, 

defense  and  the  associated  C  T  The  ,  concentrated  on  the  ballistic  missile 

cruise  missiles,  and  air-to-surface  c^n^TZhe  other  TMs.  Because  T^ 

IgalttmslllrVsT^^  a  capability 


?;e  Their  B^Ltic  M.ssile  (™,  Sd^SeTin^v^irin”^ 

Cnnently,  mature  design  TBMsmextensi«Meploy^a^d,  because  of^^  ^  capabilities 

ability,  they  are  proliferaung  <>^“"8hout  *e  worid.  T^s^^^  ^ 

depending  on  the  technologies  involved  and  SncSng  high  explosives,  bulk  or  submuni- 

to  the  threat  complexity  bjologicaU  and  chemical).  The  evolving  threat 

tions,  and  weapons  of  mass  ,he  effectiveness  of  TMD  systems, 

SS  ^  significantly  complicates  the  theater  misstle 

defense  mission. 
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Figure  2*1.  Existing  Theater  Ballistic  Missile  Threat 
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2.4  Doctrine,  Tactics,  Training,  and  Force  Structure 

241  Joint  Doctrine  ■  j  x-  ^ 

Significant  progress  has  been  made  in  "Ltit^andasS^^ 

tJo  specific  areas  that  have  c”  "  for  Join.  Theater  Missile 

l:?"e  S  TiS  E^^renu  Cam  is  discussed  in  Section  2.7.5.  and  the  following 

discusses  joint  doctrine. 

ar  T^  .  Tnint  Theater  Missile  Defense  sets  forth  doctrine  that  gov- 

Joint  Publication  3-01 .5,  Doctnne  fo  ArmeH  Forces  in  ioint  operations  as  well  as  U.S.  mili- 
ems  the  activities  and  performance  o  ^  operations.  A  draft  update  is  currently  under 

tary  involvement  in  .(J  Jj.  When  approved,  it  will  provide  military  guidance 

prescribe  doctrine  for  joint  operations  and  training. 

thp  r#»Qnective  Amiv  Navy,  and  Air  Force  doctrine,  tactics, 
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Tht'Ly  the  national 

tecting  forces,  facilities,  and  popula  lo  w  ’cciip  ^vstem  ( ATACMS)  and  Army  air  assets  to 
atsets'such  as  Extended  Virtually  all  opera- 

destroy  enemy  launch  capabilities,  and  as  part  of  a  joint  forces  defense, 

tional  scenarios  include  the  help  theater  CINCs  project  and  sus- 

Precision  strikes  against  oppo^mg  missile  laun  P  ^  ^ahon  and  lines  of  communication 

-euver  operations  hy 

protecting  maneuver  forces  and  designated  critical  assets. 

Evolving  Army  TMD  doctrine  calls  ^  ^^gaterrto  SpporfforceVoJection  operations, 

rapidly  deployable  and  sustainable  in  conung  y  and  oLrational  principles  included  in 

This  doctrine  will  coincide  with  joint  j^jgsile  Defense.  The  authoritative  founda- 

Joint  Publication  3-01.5,  Doctrine  p.  , ,  j^anual  FM  100-5,  Operations,  which  rec- 

tion  for  subordinate  to  weapons  of  mass  destruction  and  the 

ognizes  that  the  threat  to  friendly  fo  |  requirement  for  force  protection  in  each  phase 

proliferation  of  missile  technology.  In  ^  ^  missile  defense  in  the  generation  of 

'of  an  operation,  FM  100-5  Area  Defense  (THAAD) 

combat  power.  It  describes  how  a  PATWO 1  ana  s  ^  Specific 

task  force  will  operate  to  provide  a  "  lessons  learned  in  the  Gulf 

"how  to  fight"  tactics  are  "f^rts  Doctrine  and  tactics  for  Corps  SAM  will 

and  from  ongoing  wargaimng  and  analysis  ettorts.  “ 

mamVe  !f  Co^s  SAM  is  developed  as  a  follo-v-on  capatahty. 

Steps  to  increase  leader  and  soldier  “  well 

^d  TMD  responses  into  all  levels  of  „perience.  TMD  wUI  be 

as  capturing  and  understanding  t  '  j,  ihe  combat  training  centers  and  the  battle 

^bf^  wm  t  —din  S"tl  'pmvide  the  best  possible  combat  preparauon  for  com- 

manders,  staffs,  and  soldiers. 

The  current  and  programmed  PA™OT  — Ijides  S 

NaS  GuiA  r/  sTm  being 

ninginFY  1998. 

Two  THAAD  battalions,  each  protot^  system  at 

decade.  The  THAAD  P.'°S;™  “  toI system,  refeied  to  as  the  THA^  User 

flie  end  of  Sk^^providi  early  deployment  proficiency  training  and 

.he-  usmg  current  military 

transport  aircraft. 
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mL  w!rid  order  emphasizes  the  need  for  ^ 

in  any  mission,  first  to  provide  a  forward  presence  and  \  ^^ordingly  the  Navy’s  role  in 

and,  if  necessary,  to  panici^te  are  not  so  much 

the  post  Cold  War  era  has  become  prompt  and  sustainea  comuei  h 

"on  the  sea"  as  "from  the  sea." 

The  inherent  mobility  of  naval  forces  and  their  capability  for  to  regional  crises. 

important  foundation  for  CINC  contingency  defensive  umbrella  against  all  threats  to 

¥hey  are  capable  of  creating  an  i^imediate  multij^^e  de^ 

expeditionary  forces  as  they  ^semble  an  mo  .  jve  defense,  complemented  by 

required,  the  Navy's  role  will  be  '»  ^ty  ®ge,s.  As  joint  femes  continue  to 

attack  operations  ^  role  will  expand  to  include  managing  and  defending 

Operational,  doctrine,  and  training  will  be  incorporated  in 

(CONOPS)  (including  and  perspective,  all  functional  areas, 

shore  and  sea  based  training.  Withi  prnpnt  a<;<;essment  are  being  scrutinized  for  opti- 

from  intelligence  and  “  P“| 'S”  e  being  contto'lled  by  operational  demonstra- 

mum  effectiveness  in  joint  operatmns^  All  effons  doctrine  evolution. 

O^ralloi  ofS^St  u„r^  Messing  key  areas  of  TMD  in  preparation  for  incorporat- 
ing  TMD  in  training  and  readiness  exercises. 

The  Navy  program  is  on  evo,^^^^ 

to  support  TBMD  and  for  .  ,  gj.  ^er  or  endoatmosphenc  intercept  capability.  The 

aegis  multi-mission  capability  in  all  fo  p 

The  Navy  plans  to  achieve  a  sea  based  ^  ttoThe'tesS  evSo“^^^^^^  in 

ity  in  1997  with  a  DOES  on  at  least  ^^^gtivities  will  provide  significant  opportunity 

isr  ,.v, -  ei— ».■ 

ments. 

Thtlir  Fome^a^s^a  vital  role  in  providing  a^^^^ 

unique  challenge,  that,  in  accordance  operations,  and  Command,  Control 

mutually  supportive  mMSures.  As  such,  they  are  a  target  subset  of  the  Joint  For 

Communications,  and  Intelligence  mcdsu 
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^  ^  overall  camDaign  The  Air  Force  contributes  to  the  campaign  through  offen- 

Sl'tasWe  Lamer-air,  air  inlerdicrior,.  and  strategic  attack  operations, 

■  The  ait  defense  criteria  to  detect,  identify,  and^con- 

infrastructure  in  a  theater  remains  t  e  reauires  improved  sensor  target  detection  and  iden- 

trol  time  inherent  in  p_a,roi^and^  Control  and  Communication  (BM/C  ) 

tification  capability,  a  joint  Battle  The  connectivity  between 

architecture,  and  faster  execution  of  command  ^d  control  rroci  ui 

Services  must  allow  for  diverse  alternatives  a  theater  conflict  to  ensure  the 

Because  the  Air  Force,  like  the  Navy,  OSD  and  the 

of  having  an  air  launched  capabi  a^ains  missile  defense  systems  and  h^e 

Joint  Staff  have  conducted  several  revie  P  ^  capability.  This  effort  is  being  led  by  the  Air 

The  Air  Force  provides  assets  and  ^“Se  threaten 

locate,  identify,  and  destroy/deny  an  ^n^my  s  ^hea  ^  P  in  concert  with  the  Compo- 

friendly  forces,  critical  assets,  or  areas  of  vit  3_Qi  5^  ^iH  focus  on  attacking  theater 

nent  Commanders  and  in  accordance  with  J^oi  ^  j^nneh  phase  and 

missiles  in  the  boost  phase  after  f  J  of  joint  assets.  Space  sup- 

disrupting  the  enemy  s  imssile  op  educed  time  lines,  with  more  accurate  target  detection, 
port  and  theater  sensor  data  must  rneet  ground.  Active  defense  in  the 

identification,  and  tracking  data  for  g  mitigate  the  destructive  potential  of  theater 


from  operational  and  technic^  atm  bMDO  continuously  evaluates  the  TMD  ms- 

framework  to  respond  to  the  ,  updates  the  mission  drivers  and  desired  TMD  perfor- 

Sion,  threat  characteristics,  “>'*  ensures  that  the  framework  and  architecture  meet 

mance  characteristics.  This  ^ontm  p  mission  and  resultant  mission  drivers, 

the  TMD  system  in  the  past  year,  and  the  primary  conclusion,  a  single 

::a;r rUr  remains  vaiid. 

From  the  mission  drivers,  key  An  LtiJdnMi^oT^^^^  FhLc- 

«i?L"L'LLrth""  -  hPP« 
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and  air  forces  provided  the  most  Report  to  Con- 

TMD  framework.  This  framework  is  sim  .  shows  the  framework  and  associ- 

elements  together. 


2.6  Acquisition  described  as  three  phases.  The  first  consists  of  the  aggres- 

The  TMD  acquisition  strategy  can  be jie  enhancing  existing  systems  using  low  risk,  low  cost, 
sive  pursuit  of  near  term  ^MD  concepts  of 

and  quick  reaction  P^’Of  ^5“^!  a  prudent  a^cquisition  approach  to  provide  a  sig- 

operation  and  tactics.  The  secOTd  ®  P  [  consists  of  land  based  defenses  to  protect  cnti- 
nificant  core  TMD  capability.  This  core  eapabij  y  capability  also  includes  a  sea  based 

cal  assets  and  to  provide  ^be^er  wide  ndlizes 

provid/an  aarly  contiagancy  capability.  A  critical  element 
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Figure  2-3.  The 


TMD  Mission  Derived  Performance  Characteristics 


TMD  Mission 


Protect 

•  Populstlon  Centers 

•  Fixed  Assets 

.  Mobile  Military  Units 


Mission  Drivers 


►  Deployability 
.  Intertheater 
•  On  Battlefield 

-  Theater  Insertion 

•  Wide  Area  Defense 

•  Intercept  Full  Threat 

.  Short-range 

-  Long-range 

•  Kill  All  Warhead  Types 

•  Minimum  Damage  To 
Defended  Area  From 
Intercepts 

•  Low  Leakage 

•  Support  To  Other  TMD  Pillars 


A  Single  Weapon  System  Cannot 
Meet  Entire  TMD  Mission 


Performance  Characteristics 


.  Sustained  Forward  Deployment 

•  tow  Strategic  Lift  Impact 

•  Battlefield  Maneuverability 

•  Forced  Entry  _ 


•  Long-range  Intercept 
.  Spale  Based  /  Airborne  Cueing 


.  Engage  Short-range  Threats 
•  Engage  Long-range  Threats 
.  Negate  Penaids 
.  intercept  Before  Maneuvering 


.  Early  High  Altitude  Intercept 
•  Lethality  _ 


•  Exoatmospheric  Distant 


•  Multiple  Shot  Opportunrties 

•  Multitlers  Over  Critical  Assets 

•  Inland  Protection 

•  Littoral  Protection 

•  Firepower 

•  Close-in  Defense 


•  Localized  Impact  Prediction 

•  Accurate  Launch  Point  Estimates 


of  the  core  program  is  to  establish  an  effective  iS‘iIclfon''activ!ties  ate  used  to 

^d^a^ced  cLc'ep,  -hnolog>  demon— „„  ,„„aability  and  new 

called  "advanced  concepts. 

The  TMD  acquisition  suategy  indu^^  '7nf 

pu^oses:  (l)lnfluence  and  trying  as  par,  of  *e 

oettins  users  involved  early;  (2)  provide  y  .  ,  j  organizational  structures,  and  (  ) 

provisions  for  UOESs. 
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Figure  2-4.  TMD  Active  Defense  Framework 


•  Intercept  At  Long-range 
/High  Altitude 

•  Wide  Footprint 

•  Long-range  Threats 

•  Reduced  Collateral 
Damage 

•  Allows  Multitiers 

•  Intercepts  Before 
Target  Maneuvers 


Lower 


•  Inland  Protection 

•  Firepower 

•  Multitiers  Over  Critical 
Defended  Assets 


•  Littoral  Protection 

•  May  Be  Only  Asset 
Available 

•  Reduces  Strategic  Lift 

•  Forward  Deployed 


^9 

777777777^. 

•  T#r9®^  destroyed  /j 
Over  Enemy  y 
Lethality  Easier  / 
Negates  Penaids  / 


•  Initial  Capability  Exists 
.  Additional  Shot  Opportunity 

•  Decoy  Discrimination 

•  Short-range  Throats 

•  Joint  Capability  With  Air  Defense 


. . . 

•  Enhances  Defended 
Footprint 

I  •  Improves  Force  Alert 
'  And  Counterforce 
Targeting 

•  Joint  Service 
Interoperability 

•  Expands  Existing  Air 
Defense  C^ 


(  Combination  Gives  1 

1  Deployment  /  Empioyment  Options  J 


2.7  Near  Term  Improvements  „„,ii  the  core  program  capawii- 

Near  term  efforts  t^ill  provide  'SdeT^r  PATOOT  Advanced  Capabiiity2  (PAC- 

Ues  are  -f  ab.  a.  the  .d  of  t^provements,  sensor  cue- 

tog  aad  <>'=  ONCs  TMD  Experiments  Program. 


J  to  rnne  with  the  air  defense  threat  of 

patriot  is  an  air  defense  guided  tactics  using  saturation,  maneuver, 

fimos.  The  threat  is  characterized  by  of  the  PATRIOT  organization  is 

and  Electronic  Countermeasures  Ltterks  Battalions  normally  deploy  at  echelon 

r  battalion  that  consists  of  up  to  six  battene^^  ^so 

above  corps  and  as  part  of  the  corps  capable  of  engagement  Jl! 

referred  to  as  a  Fire  Unit  (F  J’ ^  ^  p-  e  control  Section  (FCS)  and  normally  eig 

battery,  shown  in  Figure  2-5,  includes 
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Figure  2-5.  PATRIOT 


Radar  Set 


Launcher 

Station 


Information  And 
Coordination  Central 


Engagement 

Control  Station  _ __J 

Stations  (LS,  although  a  battet,  has  the  cgbility  ^  consists  of  a 

radar  set  (RS),  Engagement  Control  Station  (ECS),  and  blectnc  ro 

The  need  for  an  Anti-Tactical  ^1““' 

deployment  of  large  caoabilitv-1  (PAC-1)  and  PAC-2  programs  were 

E/ro^.  The  PATWOT  ^tuTaa^a 

The  PATRIOT  Quick  R«ponse  Pro^  W^)  - 

launchers  up  to  12  km  from  J  “  j^^guration  of  PATRIOT  is  already  deployed  and  o^r- 
increase  system  survivability.  The  the  Guidance  Enhancement  Missile  (GEM), 

ational  in  Saudi  Arabia.  A  niissile  to  improve  lethality,  especially  a^^ 

iSe  TS Leats.  Limited  quantities  of  OEMs  will  be  fielded  rn  1995. 
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*  FY  1993  efforts  resulted  in  the  following  accomplishments. 

-  Completed  the  fielding  of  the  first  QRP  battalion, 

-  Conducted  two  GEM  flight  tests. 


Work  planned  for  FY  1994: 

-  Continue  fielding  QRP  battalions; 

-  Complete  GEM  flight  tests  and  conduct  production  decision  review. 


•  Work  planned  for  FY  1 995 : 

-  Complete  QRP  fielding; 

-  Begin  GEM  delivery. 

2. 1.2  TPS-S9  Radar  and  HAWK  ,  TMD  capability  for  U.S. 

TPS-59  radar  and  HAWK  weapon  (-  5.  initiative  is  jointly  funded  with 

Marine  Corps  (USMC)  operations.  canability  for  expeditionary  forces  against  Short 

BMDO  and  will  yield  a  low-  .  consists  of  upgrades  and  modifications  to 

Range  Ballistic  Missiles  (SRBM).  cvstem  (HAWK),  and  a  communications  inter- 

the  primary  sensor  (’‘'P^'^^/.f^l^fe^Co^SnicaLns  Platform  (ADCP).  Modifications  to  the 
face  between  the  two,  the  Air  Figure  2-6  will  result  in  TBM  target  detection 

TMD  mode  of  the  TPS-59  feeUn  ahimt  Th«e  modifications  mil  provide 

S  Wo™al"m“ht™  eL^r  weapon  systems  v.a  a  Joint  Tactical  Infonnation  Dtstnbutton 

System  (JTIDS)  link  located  in  the  ADCP. 

A  aitiii  nrnrpss  cueins  data  for  control  of  the  high 
The  modified  HAWK  battery  “'r?"/^CP  coS  TPS-59  data  messages  and  TADIL-J  for- 

power  illuminator  radar  as  required  me  JWPCOT«^^^  ^ 

matted  messages  into  the  ^  ^  55,]  mobility  and  improvements  to  the  digital  launcher. 

Other  HAWK  upgrades  will  provide  develoWt«9>- 

Under  the  current  USMC  force  batteries,  e^with  12 

siles  can  be  mounted  on  each  launcher. 
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Figure  2-6.  TPS-59  And  USMC  HAWK 


USMC  Funded 

•  Upgrade  Of  HAWK  Launcher  To 
Interface  With  Digital  Missiles 

•  Upgrade  Of  HAWK  Launcher  To 
Increase  Mobility 


BMDO  /  USMC  Jointly  Funded 

Upgrade  TPS-59  To  Provide  Enhanced  TBM  Surveillance  And 
Tracking  Capability 

Air  Defense  commend  Poe.  To  Ac.  A.  A  Node  Po,  TKftloal  Nets 
•  Make  TPS-59  Data  Available  On  A  JTIDS  Net 

Modify  Battery  Command  Post  To  Accept  TPS-59  Data,  For 
Acquisition  By  HAWK  Illuminator  Radar 

Upgrade  HAWK  Missile  Fuze  And  Warhead  For  TBM 
Engagements 


•  FY  1993  efforts  resulted  in  the  following  accomplishments. 

.  Conducted  TPS.59  system  design  review  end  began  hardware  fabrication  and  soft- 
ware  development; 

Awarded  contracts  for  the  HAWK  TMD  modifications  and  Air  Defense  Communi. 
cations  Platform  software  development. 


•  Work  planned  for  FY  1994: 

.  Begin  TPS-59  system  integration  effort; 

Conduct  HAWK  TMD  software  Initial  Developmental  Test  and  Evaluation; 

.  Complete  Air  Defense  Communications  Platform  Milestone  I  and  H  reviews; 

.  Conduct  Air  Defense  Communications  Platfom.  hardware  and  software  prelimi 
nary  and  critical  design  reviews. 
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•  Work  planned  for  FY  1 995 ; 

.  Complete  TPS-59  system  integration 
tests; 


effort  and  initiate  contractor’s  developmental 


Begin  production  of  HAWK  modifications; 

Conduct  Air  Defense  Conunumcations  Platform  integration  and  testtng; 
Conduct  Air  Defense  Communications  Platform  Test  Readiness  review. 


KS— ■  =»r" 

pl'ogrlmX^^^^  Army-Navy  Joint  Tactical  Ground  ta 

tion  (JTAGS)  program. 

talon  SHIELDis  aBMDO  sponsored  data  Colorado. 

toa  This  pWam  ''"‘‘“;?enTid  ?lLON  SHIELD  programs  and  the 

infoimation  Broadcast  torn  all  Services.  The 

Es,zi‘— ,  r,:  ES'S.i.™ 

capability. 

u  rthniit  FY  1994  Significant  TALON  SHIELD 


,3  efforts  resulted  in  the  following  accomplishments: 

TCn  radiant  ivory,  and  TALON  SHIEL 


_ i^ATY^rxnctrJI- 


tions. 
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•  Work  planned  for  FY  1994: 

-  Complete  TALON  SHIELD  Developmental  tests  and  begin  Air  Force  operations; 

-  Demonstrate  improved  netted  sensor  data  processing  at  key  TMD  nodes; 

-  TSD/rSDE  continue  to  support  the  USSPACECOM  Tacticnl  Event  System  imple- 
mentation  plan  and  CINC  TMD  experiments. 

•  Work  planned  for  FY  1995: 

-  Achieve  ALERT  initial  operational  capability; 

-  Continue  to  design  and  demonstrate  TALON  SHIELD  capabilities, 

.  Produce  and  conduct  developmental/opemiona.  testing  of  tvu  ITAGS  engineering 
and  manufacturing  development  units. 


MPQ.53.  Sensor  cueing  reduces  rad^  loading  rtge 

radar's  search  volume.  It  extends  t  ^  area  footprints.  This  increase  in  range  is  partic- 

cluding  the  radar  as  the  hrmting  factor  in  defen  multf-target  Electronic  Countermeasures 

ularly  Wrtam  in  -n-ben  gn  en—  ,^get  acquisi- 

Sn"^"  system's  vulnerability  to  saturation  raids  and 

to  anti-radiation  missiles. 

Sensor  cueing  include  gcnca^  cu^^n^^^  as 

weapons  systems  such  -ffnrtc  include  tactical  processing  and  application  of 

The  Extended  Airhome 

to  acquire  and  track  theater  balhst  Track  fIRST)  system  and  an  active  laser  ranging 

gr  Jwill  develop  a  passive  ^  Search  ^d  Tr^k  (mST)^ys.  ^ 

system  and  field  them  on  existing  .  .  -Qijjt  prediction,  and  threat  position  and  velocity 

will  compute  launch  point  Unk^o  command  and  control  and  fire  control  centers. 

^mg^m  w°renteVd«^^  FY  1995  with  a  prorn^  ■" 

FY  1996. 

.  FY  1993  sensor  cueing  efforts  resulted  in  the  following  accomplishments: 

Developed  and  tested  PATRIOT  cueing  software  (engineering  development); 
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DemonstraKd  naw  long-range  wavefonn  during  TMD  Counrermeaaures  Mitiga 
tion  Program- 1  (T  CMP- 1 ) ; 

Completed  plartning  for  PATRIOTArPS-59/JTAGS  cueing  demonstration. 


Work  completed  and  planned  for  FY  1994: 

-  Conducted  a  developmental  cueing  ^  cued 

KAGS/PATRIOT  with  a  TBM  rarge,  a,  Wtoe  Sands 
PATRIOT  to  a  single  beam  acquisition;  JTAGS  cued  PAi  kiu  i  i  f 
ing  some  single  beam  acquisitions, 

.  Begin  planning  for  a  Tri-Service  tactical  cueing  capability; 

p.,wish  TPS-59/PATRIOT  and  JTAGS/PATRIOT  interface  control  documents. 


•  Work  planned  for  FY  1995: 

.  Demonstrate  tactical  cueing  of  PATRIOT  from  TPS-59  and  JTAGS; 
Cue  AEGIS  from  national  assets  via  TRAP/TRE, 

Begin  EAGLE  Program  DemonstrationA^alidation. 


2. 7.5  CINCs  TMD  Experiments  Program 

The  CINCs  TMD  Experiments  ^  fs  designed  to  increase  the  understanding  of 

munications  capabilities  in  the  field_  T  P  implfmentTMD  force  operations  as  dev^ 

TMD  capabilities,  to  develop  and  re^e  ,  ^  Program  helps  the  CINC  perform 

oped  by  the  theater  CINCs.  The  includins  realistic  TMD  activity  into  existing  exercises, 

TMDmissionsby  subsidizmgthecost  o  1  d  communications  connectivity,  and 

providing  expertise  to  the  CINC  in  J  .  •  f  „gj.cises  The  exchange  of  information 

bringing  new  ideas  and  '^osttred  grew  inifresi  among  the  CINCs  during  the  past  two 

rerTtmSfbe^nS^^^^^  tocmasefin  current  and  near  term  TMD  capabiht.es  without 

the  addition  of  a  new  weapon  system. 

Each  year  participating  C^Cs  doSinf  an^technology  communiues 

two  years.  During  workshops,  repre  canabilities  These  concepts  are  pnontized  and  a 

Tnesent  concepts  for  «  is  finali«A  CINC  objectives  are 

SeTSdlrm 

prioritized  funding. 


FY  1993  efforts  resulted  in  the  following  accomplishments: 

.  Demonstrated  the  effectiveness  of  the  Air  Defense  Systems  Integrator  (ADSI) 
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establish  imeroperaWe  communications  between  Amy,  Navy,  and  Air  Force  sys- 
was  used  in  FY  1993  to  establish  a  theater  wide,  common  air  picture 
terns.  ADSI  as  in  OPTIC  NEEDLE  I  and  by  U.S.  Forces 

hv  the  Eurooean  Command  (EUCOM)  in  ah' uc  ' 

Korea  (USFK)  in  ORNATE  IMPACT  I.  ADSI  was  also  used  by  an  AEGIS  cruiser 
to  cue  a  PATRIOT  battalion  during  OPTIC  NEEDLE  I. 

Demonstrated  the  utility  and  effectiveness  of  '”tJ°>’'X‘ftea^USFK'e';°S- 

posed  of  dedicated  personnel  ^dequipmem^i^^^^^^^^^ 

lished  a  "Scud"  cell,  dunng  ORNATE  IMPACl  i, 
cell  during  OPTIC  NEEDLE  I. 

Demonstrated  the  uuanr  of  employ^ 

during  ORNATE  IMPACT  I  and  OPT!  Satellite  Program  (DSP)  satel- 

capability  to  process  and  visually  monitor  Defense  Satel  g 

lite  information,  which  provides  early  launch  warning. 

Demons.rated^^.pa«l^»rrovide™ 

"oL  »nn]^iTwa.  established  and  maintained;  TALON  SHIELD 
information  was  received  and  processed  in  the  theater. 

u'litM  rsf  ftipoM's  TMD  cell  to  process  TMD  intelligence 

anmeiy  systems  to  enable  rapid  engage- 

ment  of  high  prionty  targets. 

Supported  Central  Command  (CENTCOM)  publication  of  a  tactics,  techniques, 

and  procedures  manual. 

Sonrprocedures.  These  were  practiced  during  exercises,  msulting  in  better 

trained  planners  and  operators. 


Work  planned  for  FY  1994; 

systems  established  during  OPTIC  NEEDLE  I. 

- •“  r— 5 

s:  -•  "  '"i””  “ 

Army  and  Navy  radars. 

.  .  •  urrvTMr,  «?ANDS  94  a  CPX/FTX  conducted  in 

.  CENTCOM  5^^(C0NUS).  CENTCOM's  intent  is  to  validate  its  new 

introduction  of  TMD  capability  in  an  undeveloped  theater. 

Atlantic  Command  (ACOM)  will  participate  in  the  program  for  the  first  time  using 
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techniques  for  passing  target  information  to  the  cockpit  for  attack  aircraf  . 

•  Work  Planned  for  FY  1995; 

.  EUCOM  will  conduct  quarterly  TMD  exercises  involving  component  and  region 

commands; 

GENICOM  will  integrate  TMD  into  command  post  and  field  training  exercises. 

2.7,6  TMD  Current  Systems  ,,,,,,,hed  to  continuously 

A  formal  TMD  Current  Systems  Improvements  r^^  This 

identify  and  recornmend  modifications  to  existi  |  y  ^  .  P  ^  ^he  users,  through  their  Ser- 

program  provides  BMDO,  Service  ,  mprovements  to  their  warfighting 

vices,  the^pportunity  to  identify  and  S  fouryears.  The  TMD  Current 

capability  which  can  be  implemented  ^  ^  sponsor  those  improvements  that  are 

Systems  Improvements  Propam  will  Improvements  Working  Group 

cLisiem  with  the  program's  objective.  A  T^  , Commendations  to  BMDO 

and  Flag  Officer's  S-rmg  implementation  of  an 

cos.  and  schedule  control. 


2.8  Core  Programs  capabiiity-3  (pac-s),  which  adds  a  new 

The  three  core  programs  are.  (1)  capability  of  the  PATRIOT  system;  (2) 

hiehly  lethal  hit-to-kill  interceptor  and  fgainst  longer  range  threats,  decreases 

and  the  TMD-GBR,  which  P™:'t^mXSal^of  P™vides  wide  area 

leakage  by  adding  an  upper  tier,  P^'^f^J^Cro^ed  deployability;  and  (3)  Sea  Based  Area 
protection  of  highly  aids  dep^bility  by  providing  global  pres- 

Theater  Ballistic  Missile  Defense  (TB  .  forces.  Figure  2-7  shows  the  core  programs 

ence  and  gives  t^®^®P^^^^‘^L^  ns^°fr^ework  The  following  sections  discuss  the  status  of  the 

inserted  into  the  TMD  active  defense  frameworK. 
core  programs. 

2.SJ  PATRIOT  Advanced  Capabm-3(PAC-^  ^  ^  of  upgrades 

'The  PAC-3  program,  which  will  ™P™«  ^“"'Cs^tle,  win  satisfy  the  PAC-3  requirement  to 

to  the  PATRIOT  radar  and  the  selection  of  ^  enhancements  will 

increase  system  battlespace  ^  identification,  improve  the 

" 

survivability. 
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Figure 


2-7.  TMD  Active  Defense  Framework  Core  Programs 
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radiant  ivory 
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m  BUR  core  Program*  □  Enhanced  Capabimy 
fcombination  Gives  CINC  Flexible 

Deployment 'Employment  Options  J _ 

Two  missiles  were  tote  Serqu^e^lm”  19M  the 

IwNT  IS'eRNtTs  hiHo-an 

patriot  system.  Hit-to-kill  tecnnoiogy,  t'r 

ity  against  mass  destruction  warheads.  ^  ^  ^ 

The  DemA^al  flight  test  ?jfeE^ 

Tpst  Fliehts  (GTF)  against  surrogate  tactical  have  been  conducted.  The  ERIM 

“e"  royed  "  eteU^srrying  a  simulated  bulk  chemical  warhead.  ^  ^  ^ 
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or«tfora?.«rg' 

FY  1998. 


Operational  Test  And  Evaluation  (OT&E)  will  verify  the  operational 
of  the  PAC-3  system  to  meet  operational  performance  requirements 
requirements  document. 


effectiveness  and  suitability 
described  in  the  operational 


•  FY  1993  efforts  resulted  in  the  following  accomplishments. 

-  Continued  PAC-3  missile  review  process  and  initiate  EMD  program, 

-  Initiated  Phase  III  radar  integration  testing; 

Continued  remote  launch  development, 

-  Completed  two  test  flights  of  the  multimode  seeker; 

.  Continued  to  execute  the  PATRIOT-ERINT  integration  program; 
Completed  one  ERINT  guidance  test  flight. 


•  Work  planned  for  FY  1994; 

-  Complete  PAC-3  missile  review  process; 

-  Complete  multimode  missile  improved  warhead  developmem  and  lest; 

-  Complete  radar  enhancements  Phase  111  subsystem  testing  and  integration; 
.  Continue  remote  launch  development; 

.  Complete  the  PATRIOT-ERINT  integration  program; 

Initiate  system  integration  and  testing, 

-  Complete  ERINT  DemA^al  flight  test  program; 

-  Initiate  hardware/software  developmental  testing. 

•  Work  planned  for  F Y  1 995 : 

-  Conduct  Phase  ID  radar  production  decision  review; 

-  Complete  remote  launch  integration  and  testing; 

.  Continue  system  integration  and  testing; 

-  Continue  hardware/software  developmental  testing. 


2-18 


Theater  Missile  Defense  Master  Plan 


Tht  goal!f  this  Navy  effort  is  to.  Provide  a 

ins  AEGIS  system,  shown  in  Figure  2-8.  ims  .  modified  Standard  Missile  SM-2 

syLm  to  enable  IBM  detection,  tracking,  and  J  -w  be  modified  to  allow  search  at 

gock  IV.  The  SPY-1  radar  computer  pmgrams  ,, 

higher  elevations  and  longer  ranges  in  o^r  to  de  ect  T  engagement  boundaries  for 

targets.  The  weapon  control  system  '^‘ll  Pre  -^^oYide  uplink  commands  as  the  missile 

ballistic  targets,  initi^ize  imssiles  conduct  g  ^^d^p^^  ^om^and  and  decision  system  coin- 
flies  to  intercept  the  TBM.  display  TBM  tracks  and  engagements  and  to 


Figure  ^8.  AEGIS  Weapon  System  Mark  7 

Mods  Required  For  Sea  Based  Area  TBMD 
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Mark  2  Mod  1 
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Mark? 


Decision  System 
Mark  2 


o  I  o 


Radar  System 
AN/SPY-1B 


^  Vertical 
Launching 
System 
Mk  41  MOD  0 


Computer  Program  And  Equipment  ModHIeatlen^ 


The  SM-2  Biock  W,  cuoemly  in 

TMD  capability  that  focusM  on  e  .  changes  to  the  baseline  SM-2  Block  IV  war  ea  , 
noted  in  Figure  2-9,  BMDO  ts  constdera^  ,he  atroo- 

Ser  and  fuze  to  improve  InterMpt  If  analysis  and  design  efforts  already 

Sm^t"e”SSue'Z  a^^^  infrared  (IR)  seeker  will  be  used  to  reduce  nuss 
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distance.  The  fuze  will  be  5^  aKk  mdSS“ed  SKI-^Block  IVA)  is  tatag 

imum  possible  capability  against  theater  ballistic  missil  . 


In  addition  to  the  early  risk  reduction  test 

1997  35  missiles  will  be  procured  for  use  wi  Initial  Production  (LRIP)  beginmng  in 

land  based  development  of  ^GIS  P  j^^orestown,  New  Jersey. 

Combat  System  Engineering  D  P 
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Earlv  flisht  tests  are  planned  starting  in  FY  1995,  first  at  the  White  Sands  Missile  Range,  and  then 
on  Durational  AEGIS  ship  with  supponing  computer  programs,  f  “ 

include  multiple  engagement  scenarios,  electronic  countermeasures  JCM),  and  other  measures 
desSn “porously  test  the  robustness  of  the  system.  The  first  fleet  unit  will  receive  opera- 
tionfl  SM-2  Block  IVA  interceptors  and  AEGIS  TBMD  tactical  computer  programs  m  1 999. 


•  FY  1993  efforts  resulted  in  the  following  accomplishments; 

-  Issued  Sea  Based  TBMD  Mission  Need  Statement  and  AEGIS  and  SM-2  Block 
rVA  Operational  Requirements  Documents; 

-  Commenced  design  and  evaluation  of  necessary  AEGIS  combat  system  modifica¬ 
tions; 

.  Delivered  preliminary  SPY  radar  tracking  computer  program  modifications  to  sup¬ 
port  the  collection  of  ballistic  missile  tracking  data  at  sea; 

-  Completed  concept  definition  of  SM-2  Block  IV  modifications  required  to  provide 
TBM  intercept  capability  and  initiated  risk  mitigation  efforts, 

-  Demonstrated  developmental  computer  programs  used  to  detect  and  track  TBMs  at 
extremely  long  ranges. 


Work  planned  for  FY  1994; 

-  Continue  design  of  AEGIS  combat  system  modifications; 

.  Continue  development/design  of  SM-2  Block  IV  modifications  to  provide  for 
IBM  intercept  capability; 


Continue  risk  mitigation  efforts; 

Demonstrate  AEGIS  communication  with  PATRIOT  system  in  consonance  with 
the  JADO/JEZ  event; 

Develop  subsystems  of  the  SM-2  Block  IVA  to  support  risk  reduction  flight  tests  in 
FY  1995; 

Continue  computer  programs  and  equipment  development  m  accept  stereo  DSP 
and  cue  AEGIS  to  increase  track  acquisition  range  against  a  TBM. 


Work  planned  for  FY  1 995 ; 

dcsicn  of  initial  AEGIS  combat  system  computer  program  and  equip¬ 
ment  modifications  to  enable  TBMD  detection,  tracking  and  weapon  processing  to 
support  an  SM-2  missile  with  TBMD  capability; 
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Conduct  warhead  lethality  arena  tests, 

conduct  land  based  and  sea  based  experiments  to  demonstrate  automated  accep- 
"long-range  (off  ship)  cueing  and  SPY  radar  acqutsmon. 

Initiate  procurement  of  developmental  SM-2  Block  IVA  missiles  to  support  an 
1997  DOES  and  planned  flight  tests; 

commence  risk  reduction  flight  tesri  «  "  abS^!  IToTl 

issues  of  theimal  blur,  m  seeker  performance,  IR  cover  su 


2.8.3  THAAD  and  TMD-GBR  „  c^mrate  but  closely  associated  Army 

TheTHAAD  system,  shown  in  Figure  °  ^Missile  Defense-Ground  Based  Rad^ 

programs;  the  THAAD  .^^^svstern  The  THAAD  system  composes  the 

(TMD-GBR)  surveillance  and  ”  aeainst  TBMs  This  system  will  provide  broad 

unoer  tier  of  a  two  tiered,  ground  based  defense  ..  ^  ^  directed  against  wide  areas, 

SXce  and  a  large  intercept 

dispersed  assets,  and  strategic  assets  such  P  P  ^  ^  ^  and  chemical/nuclear  nriuni 

sors. 

.  M  I  r^t  units  and  ground  support  equip- 

The  THAAD  and  will  use  existing 

ment.  The  system  will  be  C- 130/C- 141  mrc  ^  be  compatible  with  the  Air 

emment  power  generation  ;i^p>TOC)  to  enable  communication  ^Jroi^  aV^^ty 

Defense  Tactical  OPf  nations  Ce^r  J  ^nemg  data  from  a  vane  y 

echelons.  Additionally,  the  THAAU  c  scg 
of  external  sensors. 

The  THAAD  launcher  conuins  a  missile  -nd  Sc”  «  ? 

The  C^I  system  is  designed  to  control  automated  TBM  acquisition  and  identification. 
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Figure  2-10.  THAAD  /  TMD-GBR  System 
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^  Tactical  Operation 


patriot 
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replicated  architecture  allows  for  *’“*  jt^dard  cotiununication  protocols  also  allow 

The  TMD-GBR  is  the  THAAD  ”  d  V 

vfAs  Jheater  wide  may  radar  uPlizing  solid-state  tr^^P 

of  five  major  elements;  a  mobile,  system  cooling,  electronic  equipment  conttol, 

receive  modules  and  separate  power  genemnon  sys^^^  X-band  and  provides  early  warning  of 
and  operations  control  units.  The  at  very  long  ranges  using  autonomo 

toeat  TBM  launches  by  detecting  “'‘^.®P,J“^_^des^The  radS^  performs  classification 
Sn  fence  and  ™lume  wtlfy  Jite^"-^  vehicle.  The  «aar^::^“ 

iiS=SSS€=S-..is» 

the  AEGIS  weapon  system. 
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Ue  Dem/Val  phase  of  THAAD 

flight  test  schedule  to  demonstrate  sufficient  desig  J  program  initially  focuses  on  com- 

The  THAAD  test  program  will  ensure  that  f Tte  cen- 
early  and  that  the  TH^D  system  will  meet  at  White  Sands  Missile  Range, 

terpiece  of  the  THAAD  test  program  will  be  the  flight  test  progr^  followed  by  system  tests  to 

firs,  flight  is  scheduled  for  fall  >f  ^  M.sfie  f  ght  ^ 

incrementally  demonstrate  increased  performance  capamiity  oy  g 
radar,  and  cH  systems. 

fligh”L  verificain  activities  at  White  Sands  Missile  Range, 

PRP  TTOFS  units  will  be  developed  to  support 
!Se"  UOES.m:e  "errs  of  the  TMD-GBR  wi„  he  deployable  and  available  to 
support  THAAD  interceptor  testing  beginning  in  October  1 9  . 


.  FY  1993  efforts  resulted  in  the  following  accomplishments: 

.  Conducted  initial  design  review  on  20-21  Januaiy  1993; 

-  Demonstrated  missile  design  in  wind  tunnel  tests; 

-  Completed  nuclear  hardening  study; 

-  Complete  AEGISAO-S  compatibility  study; 

.  Conducted  booster  and  shroud  separation  testing; 

-  Began  Hardware-In-The-Loop  (HWIL)  testing; 

-  Completed  TMD-GBR  DemA'al  preliminary  and  critical  destgn  revtews; 

.  Conducted  TMD-GBR  DOES  design  reviews; 

.  Completed  TMD-GBR  solid-state  demonstration  array  preliminary  design  review 
.  Initiated  fabrication  of  TMD-GBR  DemWal  radar. 


•  Work  planned  for  FY  1994; 

.  Continue  subcomponent  testing  such  as  seeker,  booster,  etc 
Conduct  final  design  review, 

-  Continue  HWIL  testing; 
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-  Continue  lethality  testing; 

-  Begin  TMD-GBR  test  bed  integration; 

-  Continue  TMD-GBR  DemA^al  radar  fabrication  and  perform  contractor  in-plant 
testing; 

-  Begin  construction  of  WSMR  facilities; 

-  Complete  TMD-GBR  DOES  design  reviews; 

-  Begin  TMD-GBR  DOES  fabrication; 

.  Continue  TMD-GBR  solid  state  demonstration  array  nsk  reduction  program. 


•  Work  planned  for  FY  1995; 

-  Begin  THAAD  missile  flight  test  program  at  White  Sands  Missile  Range, 

-  Continue  risk  mitigation  efforts; 

.  Complete  fabrication  and  tn-plan.  testing  of  TMD-GBR  DemA'al  and  GOES 

radars;  ^  ^  .. 

.  Begin  integration  of  TMD-GBR  into  the  THAAD  System  at  White  Sands  Misstl 

Range; 

Begin  THAAD  System  testing  with  TMD-GBR  launcher; 

Continue  TMD-GBR  solid-state  demonstration  array  risk  reduction  program. 

-  Conduct  Objective  System  Requirements  Review  (SRR). 


2.8.4  Battle  Management/Command,  Control,  Communications,  and 

-0  joint  BM/cn  for  TMD. 


2.8.4.1  C^I  Architecture  control  (C^)  structure  for  theater  air 

The  C^I  architecture  for  .^°”Jfeij^*c2^^eapons,  and  sensors;  and  the  TMD  interfaces  to 
defense;  the  communications  Figure  2-11  shows  the  TMD  structure 

rntelligence  systems  and  other  the  execution  of  TMD 

consistent  with  current  control  for  centralized  planmng  and  guidance  with 

require  closely  coordinated  and  guidance,  BMDO  is  focusing  on 

decentralized  execution.  ^  Qj,g  the  theater  command  centers  and  operations  cen- 

:^;s!liS'c<fttM;c“^^^ 

to  another. 
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Figure  2*11.  TMD  Command  And  Control  Structure 
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Co^nunicaUons  te  TMD  are 

near  real  time  to  TMD  =  7'% “  L  this  net,  which  will  Mlow  early 

Net  is  shown  m  Figure  2-12.  All  Se^  ces  wii  engagements.  This  joint  data  distnbution  will 

S  to  ttnd  less  leakage  of  hosUle  missiles  through  our  defenses. 

The  intelligence  portion  of  the  ft™  toeaT^d^tioMl  intelli- 

are  satellite  broadcast  systems  t^c  g^d  TRAP,  to  combination  with  the  Joint 

gence  resources.  TMD  forces  rely  on  TBS  and  IW  pSP 
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ineuicr  ^ 

surveillance  and  launch  warning  in  support  of^achcTpro^^^^^ 

resDonsive  support  to  user  commands  ,094  FY  1995.  BMDO  continues 

•  the 

second  .h^s,  of  ge  BV.cn  on 

Joint  3  at^anel  published  “"■>« be  ntiU«d  by  nil 

the  Services  in  J^,™„  -oohs  as  well  as  format  to  iomi  TMD  tossag  configuration 
,«„ton  common  '"fo^"”"  ^  hy  all  the  Services  and  ^d  to  the  p„. 

face  change  proposal  wa  g  acquisition  actwities  ,  jjost  plat- 

Control  Board  ate  soft wf^^  to  integrate  cotnmumcahon^  h^^dw^^^  to  monitor  and 

grams  to  aevelop  he  oommunicate  with  each  “'’’“■f  S  deployment  of 

Sn«  r  Se-fes  ^C3  programs  ^  ensure  that  todmg  and  ^ 

?MD  wo^POOV^'CexIpTw  liras  toTHAAD  UOES  fielding. 

s»9SSSSsSisiflr^^ 

SsfSri£“ES™f,s|:3~ 

*rTiLUE  Sag  and'^ClNCs’  TMD  nractos  Sp^ dures;  and  by  providing 

ment,  BLUE  rL  ,  jcgues  in  operational  practice  f  to  develop  the  C  I 

and  war  games  raise  -incepts  of  operations,  *ey,^'°'lT^?nformation  Architec- 

essential  insights  for  join  operations.  BMDO  will  develop  Model  This  effort,  as  with  the 
needed  for  fully  ^"^^S^^^fJXTprescribed  by  the  DoD  core  ^  v^hich  all  the 

ture  (lA)  based  on  ^^^/^^°gffort^will  define  a  common  f  Force  as  the  lead  Ser- 

jTIDS  joint  message  fonnateff  ^  development,  needs,  and  display 

Services  can  build.  --.gnt  tool  in  ensuring  that  ’  F  ,  benefit  from  building  the 

vice  to  serve  as  a  m^agernem  programs.  An  addition^  b^ehur^ 

items  are  "rMSmre®"fpSngTenginLfigft^^^^ 

information  architecture  is  p  ,he  capability  to  a  Nauon^^.^^^^^  maximuin 

the  future,  as  needed,  t  P  ^  developments  in  an  op  tvnifv  this  approach 

S^gl^cy^^sS&lngSystemCC^^^^^^  three  BMf 

&rtSTMDou;«^“^£S3^^ 

BMDO  sponsored  war  games  which  win 
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Advanced  Research  Center  to  assist  in  refining  the  information  architecture  through  user  mterac- 
tions  and  quantifying  performance  parameters  to  be  met  by  service  programs.  Additionally, 
BMDO  win  use  end-to-end  simulations,  man-in-the-loop  tests,  and 
to  validate  BM/C^I  requirements  and  detenmne  that  those  requireinents  have  been 
the  specific  needs  of  TMD  testing,  systems  integration  tests  will 

cxretim  ('TMDSE)  to  simulate  the  operational  environment  and  to  drive  each  oi  the  eie 

SrpSa"nfv^^raJjTThe-Loop.  As  a  distributed  test  tool,  the  TMDSE  cat,  operate 
in  a  wholly  simulated  environment  or  in  conjunction  with  live  fire  test 
TMD  system  responsiveness  and  performance  as  an  integrated  whol  .  p  P 

demonstration  of  the  TMDSE  will  be  concluded  in  FY  1994. 


•  FY  1993  efforts  resulted  in  the  following  accomplishments. 

-  Initiated  TMD  subgroup  for  TMD  upgrades  to  TADIL  J; 

-  Produced  a  draft  revised  TADIL  J  interface  change  proposals; 

-  Presented  draft  TADIL  J  interface  change  proposal  to  NATO  Data  Link  Group; 

-  Analyzed  loading  and  availability  of  Joint  TMD  net; 

-  Analyzed  TMD  C^l  in  support  of  NATO  Research  Study  Group  16  using  The 
Extended  Air  Defense  Simulation  (EADSIM); 

-  Demonstrated  Tactical  Operations  Center  (TOC)  prototype  during  ROVING 
SANDS  exercise; 

-  Initiated  Tactical  Processing  Working  Group; 

-  Upgrades  to  the  modular  control  equipment  for  the  Air  Operations  Center. 


•  Work  planned  for  FY  1994; 

-  Begin  prototyping  of  Air  Defense  Command  Post; 

-  Demonstrate  C^  connectivity  to  national  assets; 

.  Demonstrate  Operations  Concept  Demonstration  II  and  C^I  connectivity  in  ROV- 
ING  SANDS  94  exercise; 

Develop  gateway  concepts  and  conduct  trade-offs, 

.  Develop  decision  support  aids  for  JFACC  battle  management; 

-  Conduct  surveillance  data  fusion  study; 

-  Obtain  Configuration  Control  Board  approval  of  TMD  message  standard; 

-  Initiate  and  complete  Tactical  Information  Broadcast  Service  (JIBS)  correlation 
algorithm; 

.  Apply  open  architecture  approaches  to  TMD  System  Exerciser  interfaces  and  con- 
duct  proof-of-principle  test; 
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-  Obtain  NATO  approval  of  TMD  message  standard. 

-  Develop  operational  interfaces  among  TRAP/TIB  S/Central  Tactical  Processing 
Program  (CTPP)  message  sets; 

-  Conduct  TMD  wargame. 

•  Work  planned  for  FY  1995: 

-  Integrate  prototype  capabilities  into  Air  Defense  TOC  weapon  systems, 

.  Develop  TMD  intelligence  support  template; 

-  Develop  implementation  plan  for  TMD  messages  on  Air  Force,  Army,  and  Navy 
platforms; 

-  Complete  AOC  automation  under  CTAPS ; 

-  Develop  TMD  message  software; 

-  Continue  TMD  wargame. 


2.8.5  Cost  Effectiveness  . 

The*  method  by  which  cost  and  effectiveness  are  evaluated  is  the  cost  °P"^7the  ^ 

^  1  •  trr\T=A\  A  rOFA  is  reauired  at  each  acquisition  milestone.  T^\o  of  the  three  core 

THaId  had  a  Milestone  I 

?nl Tin  FY  1 992  as  oart  of  the  Upper  Tier  Theater  Missile  Defense  System  (UTTMDS).  PAC-3 
th.  of  a  and  a  COEA  has  been  completed.  Sea  Based  Area 

IS  in  the  rmdst  ot  a  Muesione  roFA  will  be  completed  to  support 

TBMD  is  scheduled  for  a  milestone  review  in  FY  1996.  A  CObA  will  De  compieic  ff 

JTrevie^  or  earlier  if  appropriate.  The  oext  two  subsect, oas  summanae  the  COEAs  for  PAC 
and  THAAD. 


2  8  5.1  PAC-3 

The  PAC-3  COEA  considered  three  missile  alternatives.  The  baseline  was  PAC-2  and  the  P^3 


Four  printatT  analytical  tecluuques 

dfic  '“‘hods  were  analysis  of  key  input 

-d  penetration  aids  and 

chemical  submunitions  are  incorporated. 
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Some  of  the  key  points  in  the  PAC-3  COEA  »ere: 

-  There  are  no  signihcant  cost  differences  between  the  MMM  and  ERINT; 

-  Both  the  MMM  and  ERINT  meet  applicable  Operational  Requirement  Document 
requirements  and  appear  operationally  efficient; 


-  The  MMM  provides  greater  battlespace; 

-  The  ERINT  provides  greater  firepower  and  greater  lethality  against  TBMs  p 
larly  those  with  mass  destruction  warheads. 


the  dollars,  the  manpower,  and  the  airlift  required. 

5“Sd“ti:nTo  — 

cueing  and  sea  based  interceptors. 


.  Some  of  the  key  points  are; 


Only  THAAD  satisfies  all 
Requirements  Document, 

THAAD  is  the  most  cost  effective  alternative. 


the  requirements  from  the  UTTMDS  Operational 


On  January  28, 1992  the  Defense 


Acquisition  Board  approved  Milestone  1  for  THAAD. 


The  '“eJd  tay^d  full  operS^^^^ 

£ffiS"cXgn  information  to  provide  life  cycle  costs  for  follow-on 

elements. 


2.8.7  VnUs  rate  data  for  PAC-3,  THAAD,  and  SM-2 

KlV^niStt'S-SBR  rada?for  each  year  of  procurement. 
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Figure  M3.  Core  Programs  Life  Cycle  Cost  Estimates  -  Millions  Of  Then  Year  D^ars 

- il - -  ^  Sea  Based 


«  nPAC-3  THAAD  System  AreaTBMD 

Core  Programs  II  - - 


- 1 - T  AEGIS  With  SM-2 

FBTNT  THAAD  |1tMD*GBR||  Block  IVA 


V  .  H  Bv  BMDO  And  Na>-y.  Estimate  Reflects  BMDO  Budget  Only 


2.9  Advanced  Concepts  „oKiu,v  consisting  of  lower  and  upper  tier 

The  core  programs  will  provide  a  advanced  coLpts  are  imtendal 

land  based  defense  and  lower  tier  sea  based  itefen^.jne  ^ 

programs  that  complement  the  ^^ide^defense  agLst  the  long-range  TBM  ^ 

nrotect  mobile  forces,  a  sea  based  „  g  d  Theater  Wide  defense  was  recommended 

SCrne  capability  for  boost  phase  intercept  Sea  Based  1  he  However  subsequem 

anduser  input.  Technology  and  m^ufacmn  ^  technology  demonstrations  are  conducted 

to  reduce  costs  and  counter  the  ttireai.  « 
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provide  early  assesrnren,  of  manufac.unng  capabilig^^d  "VasetonSp^^^ 
rffordability  analyses.  An  cuirem  and  projected  threat,  operational  need, 

ities,  maturity,  capability,  '5*5'^“  ”'“’’  ,i,.^advanced  concept  enters  the  DAB  process.  If  not 

Sr.^ay  U  — d  .0  brnber  rehne  the  technology  and  the  manufactur- 

ing  process  and  to  reduce  cost. 

Currently,  three  programs  are  being  considered  “f "  provS' ea'^'ifcplo^'' 

mS  Wide  Defense,  and  Boost  Phase  Intercept.  Coip  S^^e  will  provide  a  worldwide 
S  for  highly  mobile  land  To,  forward  basing.  Boost  pha^ 

caoability  to  defeat  long-range  TBM  treats  wiin  engaging  TBMs  early  in  their  flight 

intercept  will  *e  advanced  concepts  and  the  core  program 

T:;Z7Tri^c..ve  Defense  Framework  Core  Programs  And  Advanced  Con^ 

Land  ^  ^ 


Upper 


THAAD  System 
(FUE  FY  01; 
UOES  FY  97) 


Sea  Based 
Theater  Wide 


Lower 


patriot 
(FY  98) 


Corps  SAM 


DSP 


Boost  Phase 
Interceptor 


aegis  with  SM-2 
Block  IVA 
(FUE  FY  99; 
UOES  FY  97) 

jtagT 

TALON  SHIELD 

radiant  ivory 
BM/c3 


TPS-59 


«  Enhanced  Capability 

>-  — - -  CIavSKIo  I 


Flexible 

Deployment  /  Fmeleyment  Options  J 

. . . . — - - 


210  TMD  Test  Program 

The  majority  of  TMD  lest  and  evaluation  tl «  l 
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TO.- ^ 

KS-iS  SSr£KK~,-- s-i—  >"“■ 

ally  be  accomplished  by  that  Service. 

BMDO  will  sponsor  testing  to  ^re 

system  with  external  systems.  TMD  system  T^^cunnent  (ORD)  and  from  each  of  the  mdivid- 

sile  Defense  Capstone  Operational  Requiremen  addressed  in  the  program  specific  test 

“Element  ORDs.  Those  ^ pTi  m?)  U  thLL^^^^ 

programs  are  included  in  the  TMD  j  Jot  future  detailed  test  planning  and 

EirSgrst^^.='™ 

A  management  team  -  the  Test  and  HvaM^on  —  Gro^^^^^^ 

to  implement  TMD  system  level  the  Joint  Interoperability  Engineenng  Orga- 

E£r,;x“sr-SE3r«Mc,- 


All  tests  will  be 


conducted  in  accordance  with  existing  U.S.  treaty  obligations. 


2.10.2  Modeling  and  Simulation  .ome  of  which  include  hardware  in  the 

BMDO  makes  extensive  use  te^^rbeds  for’each  system  is  specified  in  each  system 

loop.  The  use  of  simulations,  executing  agents  for  TMD  development  will 

Test  and  Evaluation  Master  Plan  (TEM  k  ^,jjjtjes  developed  and  funded  by  BMDO  ^d 

make  use  of  existing  modeling  ^Itgj^.unique  models  and  simulations  within  their  testing 
the  Services.  Each  system  will  J  eain^confidence,  assess  risks,  identify  technologic^ 

program,  particularly  in  early  phases^  fhese  r^odels  and  simulations  will  serve  to  expand 
limitations,  and  simulation  used  in  the  test  and  evaluation 

To  ensure  the  models  ^d 

Verification,  and  1  process.  The  VV&A  process  has  been  reviewed  by 

tltSKrte  as  a  moL  for  other  DoD  organmations. 

The  large  number  of  engagemem  P®®*' 005^3^^  of 'thrchalSef  S  IMt  live 

natural  environment,  safety,  and  very  ?  .  BMDO  has  several  simulations  and  facilities 

“mgmtion  testing.  To  Test  Bed  (NTB).  the  TMD  System 

The  National  Test  Bed  (NTB)  is  composed  of  a  ^Srch^SilS''include  the'Anriy's 
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SKa"«~“ 

.  Provide  a  comprehensive  Simula, ion  environment  ,o  support  ballistic  missile  defense 
design,  development,  and  testing. 

.  Provide  real-nme  simulations  to  explore  TMD  operational  concepts. 

.  support  air  defense,  dteater  missile  defense,  and  space  based  asset  integration  and 
control  studies. 

•  i"ori:  Ss  co"n'ai^T;:^mr-i 

priority  programs. 

.  Provide  users  a  verification,  validation,  and  accreditation  capability  for  other  modeling 
and  simulation  tools. 

T,e  NTF  provides  analysis  activities  “ 

tion  tools,  architecture  and  systems  models,  to  The  NTF  analyses  provide  insight, 

‘itript  ofalmarsariple  of  the  capability  available. 

.  The  Theater  Planning  Tool  is  a  fast  ptoning.  and 

analysis  tool  “ ‘’rlTflexible  and  rapid  reconfiguration  of  simulated 

^^£mfa:d1^e^:Sn^eaIesandfilnc,ion^ 

.  The  Battle  Mauagement/Conmand,  COThol.^and^Co^umca 

Center  provides  a  ^\jjj.oughout  the  BM^C^I  community.  The 

S;Swf  BMDO  toVXam  the  effectiveness  and  interoperability  of  various 

C^I  elements. 

■  j  for  evaluating  human-in-control 

•  The  NTF  Wargame  Simulator  provides  the  wargame  facility  with 

for  largcscale  missile  defense  ’Tteat  and  space  elements.  The  NTF 

individual  command  and  P“‘  ’  j  j^rajied  models  and  human  in  control 

networks  to  o*er  'vargame  ^  has  several  major  TMD  wargames 

positions  needed  for  “'^"^^  994  a”d  FY  1995. 
and  other  exercises  scheduled  for  FY  ly 
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The  Army's  Advanced  Research  Center  (ARC)  in  Huntsville  provides  computational  su^ort  to 
the  entire^  group  of  Huntsville’s  missile  research  and  development  |  .^e 

Us  5!Sy  Space  and  Slrategic  Defense  Connnand.  the  U.S. 

res— :a;-— 

other  DoD  development  facilities. 


The  Theater  Missile  Defense  System  Exerciser  (TMDSE)  is  t>cmg  developed  to  help  ^ 
some  of  the  major  theater  integration  and  The 

will  provide  a  real-time,  dynamic,  tactical  hardwar  inteemtion  tests  to  full  engagement 

TMDSE  allows  for  extrapolation  ftom  few^on-few  ^  ^o^^rol  nod!  and  a 

?MDSe““,  p^SSr  ."e  the  operation  o?  the  TMD  system  under  full  loading 
and  in  the  presence  of  countermeasures. 

In  FY  1994  TMDSE  activities  ‘‘™Xhe“pATOOT 

nrntotvne  svstcm  at  White  Sands  Missile  Range  and  th  •  it  ^  *11^  in  FY  IQQS  the 

Kd^Shusetts  with  the  Advanced  “ 

TMDSE  will  add  an  AEGIS  '^^apon  system  node  in  DaWg  ,  integrating  the 

control  Sid  Rtp" theater  Air  Command  and  Control  Simulation 
Facility  at  Kirtland  AFB,  New  Mexico. 


EADSIM  is  a  multinational 

on  a  single  workstation,  it  “sed  P  low-to-medium  fidelity  model  of  air  and  mis- 

base  of  over  200  systems  worldwide.  Each  platform  (such 

sile  warfare  used  for  scenarios  interaction  among  the  platforms.  The  model 

as  a  fighter  aircraft)  is  individual  y  „u_,vai  -^d  ooerational  performance,  command  and  con- 
permifs  an  analyst  to  evaluate  ^y^^^ ’scenarios.  EADSIM 

“ppom't^lSSis  and  limited 'system  engineering  analysis,  cost  and  operational 
effectiveness  analysis,  and  acceptance  testing. 

The  Extended  Air  Defense  Test  Bed 

based  simulation  tool  for  ,  large-scale  scenarios  for  system  analysis  and  COEA 

ater  missile  defense  threats.  It  onen  |  theater  level  scenarios  and  will  permit  eval- 

support.  The  system  will  be  capable  o  y  EADTB  include  an  advanced  state- 

“She"  ^ inmraOive  user  control  of  models  and  scenario  design;  an 
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accredited  models  library; 

flexible  BM/C’l  rule  sets;  lot.  aud  lugh  Initii  node  installa- 

detailed  physical  Advanced  Research  Center,  and  Fort  Bliss.  Addi- 

tions  are  complete  at  SHAPE  Technica  ,  operational  in  mid-FY 

tional  nodes  are  planned  for  experiments  on  the  E^TB  to  evaluate  the 

1QQ4  RMDO  will  proceed  to  run  a  senes  oi  BM/l.  i  expcnmc 

limS?s«m  L  provide  data  for  BM/C’l  architecture  stud.es. 


2.10.3  Uve-fire  Test  Certification  ^ 

The  objective  of  Live-Fire  Test  And  v  through  its  development  and  subsequent 

assessment  of  each  system's  “.'‘?X  „to2ram  is  on  realistic  testing  as  a  source  of 

fjSy  i— on^tSoS^^ design  flaws  are  identified  and  corrected  prior  to  flail-rate 

production. 

Live-fire  lethality  testing  will  be  performed  as  dheaedin^^^^^^^^^^ 

amendments  to  Chapter  1 39  of  he  ’  for  full-rate  production  but  after  a  decision 

require  live-fire  .lehtog  be  conduced  betee  a  ^  P  ^  f^r,  sup- 

Results  from  LFT&E  will  be 

extend  the  results  into  larger  simulation  results.  Simulation  will  also  be 

Sd  mrnr" 

into  ejected  performance  at  the  live-fire  ranges. 

Sectiona37oftheNatlonalDefe„^Aumo«^^^ 

multiple  intereeptors  and  ““  “P'®  ^production  represenutive  or  LRIP  misst  ep 

cessfully  complete  these  tests  j,,  emD  phase.  The  requirement '»  a""’?''*' 

SriS^Rff  wSuIusfa  mbstantS  schedule  delay  and  increase  program  cost  by  sever 

hundred  million  dollars. 

A  legislative  proposal  to  amend  Section  237 

^Strate  ™or  ^ri;°rfn-« -s  -nre  proposal  would  also 

*rori^  before  proceeding  Icw-rate  initial  productton. 
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2.11  Summary  .  ff^rtwe  robust  treaty  compliant  TMDsys- 

BMDO  is  TMfSFrtoms  Program  ar»i  f  "'“/‘fXcXrSct  a” 

-^nMrSSSrdS^^ocufed  program  for  .he  ajoro. 
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Chapter  3 

Limited  Defense  Systems  (LDS)  Development  Plan 


Tt!  NatiOTal  Missik  Defense  (NMD)'  architeeture  “P***  j" 

Act  of  1991  as  amended,  consists  of  Ground  Based  Interceptors  (GBl)  a  uroun 
Radar  (GBR)  at  an  ABM  Treaty  compliant  ^  Tracking  System 

Communications  (BM/C^)  complex;  ^d  a  in  Figure  3- 

(SMTS)(formerly  Brilliant  Eyes)  satellites.  Tbs  development  md  will  guide 

1.  The  objective  architecture  continues  to  'j,  consistenfwith 

the  NMD  Technology  Readiness  Program,  ^^^ough  t  J  important  to  note  that  the 

FY  1993  and  FY  1994  President’s  Budget  and  Reports  to  Congress  it  is  imp  Congress 

1993  Report  to  Congress  discussed  an  NMD  acq^ 

discusses  a  technology  readiness  the  architecture  will 

Sens;.™  o,  .  .p)a  .sponse, 

iTngency  meet  ballistic  missile  threats  to  the  U.S.  homeland. 


The  NMD  threat  environment  can  be  wo'e 'Sronto  result 

L  threat  to  the  U.S.  homeland.  '*'='.'“8  "  Repot,  to 

in  grave  consequences  since  an  acquisition  p  g  ^  ^  strategy  for  NMD  is  to  pre- 

Colgress  takes  a  relatively  long  nme  to  the  U.S.  homeland, 

servi  the  opportun.ty  to  ^d  So^^^  foSmen,  is  designated  the 

.  .'--v 

menl,  or  transition  to  an  acquisition  program. 

The  NMD  Readiness  Prograin  will  a”  wen'arpImninTto  reduce  deploy- 

iueSesX*p°^ram  wtll  also  use  pas,  BMDO  and  DoD  investments  and  leverage  TMD 
programs. 


!”!“  »d  of  the  following  dme  frames:  early  FV  1995.1997, 


tuntited  Defense  System  (LDS,  he  refened  to  as  National  Missile  Defense  (NMD,  thtonghout  this 
chapter  of  the  report. 
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Figure  3-1  NMD  Objective  Architecture 


Space  And  Missile  Tracking  System 
(Briiiiant  Eyes) 

/ 


NMD  Battery 


Command 
Uvel  BM/C® 


PV  tOQR  2000  and  objective  system  FY  2001-2003.  Deployment  planning  will  focus 
"i^onfad  "  rialts  and  will  be  updated  on  an  annual  basts. 

The  investment  strategy  for  FV 
gS;;,“sJh':*TirircMS)  project. 

technology  to  establish  confidence  that  ^  ^  .j  J  pursued.  Initial  battle  management 
SShat  will  reduce  deplo^^^^^^^  level  BM/C^  " 

software  capability  will  ^erage  TMD  radar  development.  Radar  techno  ogies  w 

defense.  NMD  radar  work 
address  NMD  unique  issues  will  be  pursue  . 

!?isssr.'SSs™S3SEK£-SiSS 

.  ■  .  .„molete  technology  readiness  of  the  NMD  objective  system 
For  FY  2001-2003,  the  goal  is  to  complete  tecnn  gy 
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Figure  3-2.  Transition  To  NMD  Technology  Readiness  Program 


FY  93  Report  To  Congress  On  BMD 

NMD  System  Acquisition 

Acquldtion  Strategy 

-Threat  (OPALS,  Up  To  200  RVs) 

•  Core  Program  For  Single  Site 
System  Acquisition 

-  UOES  Contingency  Deployment 
Option 

-  Muitisite  NMD  Architecture 


♦  Initial  Capability  Of  Single  Site 
(Production  Level);  FY  04 

•  UOES  Contingency  Deployment  At  Initial  Site  In 
FY  00,  If  UOES  Decision  Made  In  FY  97 

Note;  Acquisition  Program  Continues  With  Parallel 
Technology  Development  For  Production  Of  Initial 
Capability  For  First  Site  Deployment 


•  Multisite  Deployment  In  FY  06-12 


FY  94  Report  To  Congress  On  BMD 

NMD  Technology  Readiness 

'  Technology  Readineee  Strategy 

-  Threat  (Limited  Number  Of  RVs) 

-  Element  Technology  Development 

-Contingency  Responses  Deployable 
At  Anytime 

-  Demonstrate  Objective  Architectural 
Capability  In  FY  04  At  An  ABM 
Treaty  Approved  Site 

•  If  A  Deployment  Decision  Is  Made  And  Funded 
Beginning  FY  04 

-  Initial  Objective  Capability  Of  Single 
Site  (Not  Production  Level):  FY  08 


•  Initial  Capability  Of  Single  Site  As  Early  As 
FY  02,  If  Contingency  Decision  Made  In  FY  97 

Note;  Parallel  Technology  Program  Could 
Continue  Toward  Objective  Capability 


•  Planning  For  Single  Site  Only 


.apabihty.  The  EKV  and  boost,  are  in, 

to  contingency  deployment  planning  will  continue. 

In  developing  the  Technology  ^2Sng"™vitief 

?e^«  Re£  W.  Wiative  technical  challenges  are: 
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Interceptor 

KV  &  Seeker  Design 

KV  Dormancy 

Hand  over/Field  of  View 

Endgame  Target  Object 

Map 


-  Increase  seeker  sensitivity,  decrease  KV  weight 

-  Increase  reliability  and  availabilty 

-  Achieve  higher  divert  velocities,  increase  field  of  view 

-  Improve  target  selection  and  aim  point  selection 


Sensors 

Cryocooler  Performance 

Optics  Producibility 
Sensor  Discrimination 

LWTR  FPA  Producibility 


Achieve  long  life  and  high  reliability,  low  temperamre,  low 
vibration,  and  enhanced  stability 

Produce  radiation  hardened  mirrors  with  required  performance 
Devtlop  new  al|orilhms  and  collect  X-band  and  optical  data  on 
targets  and  background 

Increase  yield  and  improve  low  noise  performance 


BMIC^ 

Information  Architecture 
Real-Time  Distributed 
Data  Bases 
High-speed  Network 
Security 


-  Develop  for  system  with  rigorous  real-time  system  requirements 

-  Develop  concurrency  of  data  across  multiple  nodes 

-  Develop  new  capability  to  provide  end-to-end  encryption  of  links 


Interfaces 

BM/C^  to  Interceptor 
High  Risk  Trade  Studies 


-  Correlate  RF  data  with  SMTS  IR  data  to  produce  accurate  Target 
Object  Maps  (TOMs) 

-  Specify  sensor  hand  over  error  and  interceptor  seeker  field  of 
view  and  performance  with  high  confidence 


option  will  be  fully  defined  reauirements  Even  more  important  is  the  information 

requirements  are  difficult  to  addre  .  -  available  through  government  facilities 

Xss  .hi.  Extensive  Ln^ylinl  support  operations, 

determining  be  used  to  deteiminc  engineering  develop- 
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deteraiined,  applicable  plans  on  how  to  mitigate  risks  will  then  be  developed. 

One  approach  that  can  significantly  reduce  deployment  lead  time  is 

critical  components.  Although  no  decision  has  been  made  on  the  use 

option  which  could  reduce  deployment  lead  times^  Since  stockpiling  ^5 

ponents  can  be  costly,  trades  between  stockpiling,  deployment  time,  and  system  capability  will 

performed  and  assessed  to  determine  the  scope  of  its  applicability. 

incorporated  into  deployment  decisions. 


risks. 


Defense  Support  Program  .  i^u^interceptor  based  on  the  EKV,  a  ground  based 

the  midcourse  sensor,  a  ground  ^tic  fall  t  p  ^ 

“d  ^  r  d ' 

smaU  numbw  of  large,  warm  unpenaided  warheads  could  be  deployed. 

.K.  ^•^invahle  elements  continue  to  include  DSP,  a  better  integrated  and 
For  the  rmd  term  option,  ,  ^  ing  radars,  a  ground  based  interceptor  based  on  an 

tested  ground  b^ed  v®hid^  aL  the  second  block  BWC\  A  medium  wave- 

improved  Exoatmosphenc  Kil  IVefacle  available  as  an  over  the  horizon,  midcourse 

length  infrared  (MWIR)  ^eaty  com^iant.  Limited  defense  protection  for 

sensor.  This  option  would  ^so  be  sing*®  ^  warheads  and  a  small  num- 

CONUS  and  Alaska  is  possible  against  a  small  number  oi  large  warm  warn 

ber  of  small  cool  warheads. 
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For  .he  Objective  sys-  option,  rnlT-We"— 

Ground  Based  Radar  (GBR),  an  L  ,,^3  n^ninvpd  as  a  single  treaty  compliant  site,  the 
Interceptor  (GBI),  and  the  ^hird  block  Bl^  •  CONUS  and  Alaska.  In  addition, 

objective  system  ^  multiple  warheads  with  contact  fusing  and 

liinited  defense  protection  could  be  possible  against  muiupi 

penetration  aids. 


integrated  engagement  operations. 

Thefo,.o.ins  ts  a  description  of  the  deveiopmen,  of  each  eienten.  of  the  baseline  NMD  architec 

ture. 


3.3.1  Ground  Based  Interceptor  (nonnuclear)  intercepts  of  Inter- 

The  Ground  Based  ^  s'ubmSne\am^^^^  Ballistic  Missile  (SLBM)  reent^ 

continental  Ballistic  Missile  (ICBM)  and  buomiff  ,„i.ctories  Midcourse  sensors  (such  as 

Seles  (RVs)  in  the  ^>>;■^’^SSna^fdS  wit^u^  S  “  ‘5' 

GBR,  SMTS  satellites  and  f^'y ,jdar,  commit  the  interceptors,  and  provide 
BM/c5  system.  The  BM/C’  '‘‘'I a^d  dam  from  SMTS  and  GBR.  the  interceptors  wil 

reentry  vehicle,  and  through  body-.o-body  impact 

(kinetic  kill),  destroy  it. 

The  strategy  for  GBI  f 

sror"g^» 

compeliuvely  awarded  GBI-X  Kchnology  readiness  requirements.  The  Army  man- 

gies  have  been  ‘f^SJ^e^and  Nwy  i^ft  for  a  more  generic  EKV  development 

S*:Cu“e':rp:r:n^  SSroad  nature  of  die  GBl-X  contacts,  is  shown 
Figure  3-3. 


Knetic  Kill  Vehicle  (KKV)  or  kill  vehicle  (KV). 


Vehicle  (EKV),  booster  and  launch 
The  EKV  is  also  referred  to  as  the 


3-6 


Limited  Defense  System  (LDS)  Development  Plan 


5* 


Technology 

Infusion  And  Ongoing 

Deployment 

Planning _ _ _ _ _ 


Limited  Defense  System  (IDS)  Development  Plan 

.  1 


For  FY  1995-1997,  objectives  for  the  EKV  d'’^rsl?’“cqu\sUton  rl'ge”  dSrimina- 

a  threat  representative  target  in  late  FY  199  . 

trv  iQQR  2000  we  will  accomplish  infusion  j^flighues^ing,  increased  reliabil- 

TO  complete  .«hnical  ^adiness^  atS^rSrboolS^^^ 

EKV  into  an  advanced  sensors  and  the  latest  BWC  conhgo 

“tee ’^ntingency  deployment  time  lines, 

irv  1QQS  1997  will  be  conducted  to  reduce  risk  and 

interceptortechnolo^developmem^^^^^ 

cost  of  the  EK  ■  ®  _  j  |  pjjnj  may  producibdity  ™py^jpp8.2000  technology  programs 

reauires  such  a  response,  m*  *  cv  100*5-1997.  Dunng  FY  2UUi-.iw:7,  »»  aur,  tpchnoloev 

a  retina  (smart)  sensor.  ^ 

HS§;SSSSS=S5 
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The  NMD-GBR  provides  ^a.a  .0  suppoh  weapo„  -|. 

exoamospheric 

kcrimination  and  classification  in  support  of  the  interceptor. 

The  NMD-GBR  prograrn  was 

gram  that  will  leverage  theater  missile  defense  ground  based  r  P  ^  i^j^^ed  to 

L  issues  in  a  cost-effective  manner.  The  basic  NMD-GBR  design 

utilize  traveling  wave  tube  technology,  but  ,  nrosram  will  resolve  the  following  crit- 

TMD-GBR  investment.  Initial  efforts  of  the  P  .f  mechanical/electronic  scan, 

ical  NMD-GBR  technology  issues:  discrimination,  target  object  map,  mecn 

and  kill  assessment. 

•  Enhance  TMD  software  for  NMD  applications; 

•  Code  newly  developed  NMD  algorithms, 

.  Develop  NMD  real-time  simulation  to  run  on  an  existing  NMD-GBR  data  proces- 
sor  driven  by  simulated  data, 

.  Demonstrate  software  performance; 


•  Support  integrated  testing. 

A  hey  technical  activity  i^he 

Range  In  FY  1995,  the  RTD  I’' "'f  *  id  (2)  test  additional  existing  Tl^ 

effons  to  resolve  a  higher  secL  increment,  the  Tt^-OBR 

hardware  to  validate  and  r®soly  larger  limited  field-of-view  unit  which  has  suffi- 

DemA^al  radar  hardware  will  be  convene  in  FY  1995  additional  solid-state  Trans- 

mge  to  support  NMD  r^m«  ~mi™  ifth; T^-GBR  Dem/Val  md^ 
mit/Receive  modules  would  be  .  J  j  py  1997  and  the  RTD  would  be  available 

into  the  RTD.  The  ’?^“'f99f  Lattr.  this  radar  will  be  used  in  integrated  testing  with 

The  radar  technology  ‘o" 

Sissile  defense  during  all  pha«s  XeX"|tVSon  dLloping  solid-smte  RF 
Sm^nSS&r'’rpSercrnneetsMd  waveform  generating  and  processing  components. 
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?  ^  ?  Sdcic€  and  Missile  Tracking  System  /uttxS  • 

The  space  and  Missile  and  Tracking  Sysiem  SSTsWm). 

designed  to  support  strategic  and  theater  ballistic  midcourse  phases 

lites  provides  global  tracking  .  t_  neacetime,  SMTS  operations  include 

in  response  to  directed  tasking  from  the  BM/C  y  _  collecting  data  on  ballistic 

supporting  Air  Force  space  surveillance  missions  and  monitoring  and  coiiec  g 

missile  tests  worldwide. 


SMTS  racking  daia  supports  conuuand  and  -.rok  active 

operations  by  providing  highly  accurate  f^tima  support  situational  awareness,  appor- 

vides  continuous  tracking  of  ballistic  SMTS  provides  support  data  to  the  BM/ 

tionment,  and  the  optimum  allocation  sensors  and  tranLits  the  data  to  the  interceptors. 

which  combines  the  data  from  all  availa  discrimination,  kill  assessment 

SMTS  provides  data  to  support  ^  sensor,  SMTS  allows  the  interceptors 

and  employment  option  decisions.  area  defense  and  sea  based  upper  tier)  lo  have  the 

(ground  based  interceptors,  thea  er  ig  ,  -g.  possible  defended  area  from  each  interceptor 

maximum  time  for  fly  out,  P  -round  and  ship  based  radars  so  they  can 

SMTS  sensor  development  will  and  produc- 

strategy  for  SMTS  °oiodes  and  functional  demonstrations  of  sensor  and  system 

“d  validate  the  design  through  software  computer  simu¬ 

lations  and  hardware-in-the-loop  demonstrations. 

During  FY  1998-2000  the  flight  de— n 

demonstrate  all  the  functional  theL  satellites  will  also  demonstrate 

strate  technology  pet^manjie.  off  Arne  data  analysis.  The  flight  dem- 

interoperabihty  with  TMD  ®^ments  ^  of  sensors  necessary  for  NMD  support, 

onstration  satellites  will  ^/jjng  wavelength  infrared  sensors  will  provide  valida^n 

Ground  tests  of  protmype,  /advanced  sensors  necessary  for  NMD  support.  This 

S!SS.wr.r.sr“ 

-rinrt  FY  2001-2003  the  focus  will  be  on  operational  issues,  design, 
For  the  objective  system  penod  FY  2UUi  zw:>,  me 

i-  A  •  in  PY  1994  this  olan  includes  a  discussion  of  BE 

ME  program,  now  SMTS,  tooirgh  BMDO  bagmnmg  m  FY  1995. 
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formed  using  the  flight  demonstration  satellites  in  a  non-real-time  mode. 

Technology  development  programs  ^elvTn  Kelvin  cryo- 

ro&'t^rr  h«ni^^^^^^^^  conducted  to  enable  capabilities 

required  of  the  SMTS  constellation. 

Currently,  the  SMTS  program  is  in 

Transitioning  from  acquisiuon  to  p^of  the  tec^^^^  gy  P  S  contractor  to 

reduction  in  tecWogy  development,  system  design,  and  system  engine  g. 


3  3  4  Battle  Management  Command,  Control,  and  Communieations 

Ballistic  Missile  Defense  (BMD)  Battle  Mana|enicnt 

(BM/C^)  systems  provide  the  mechanisms  PQpgy  it  wfll  provide  support  to  all 

States  Space  Command  Concept  decision  pro- 

operational  aspects  of  command,  contro  ,  j  directives  System  control  is  used  to  carry 

cesses  are  required  to  select  and  issue  system  con^ccti^^^^^  ^ys^ 

out  CINC  directives  includes  a  single  interface  to  the  Command  level 

fusion,  and  other  functions.  The  ry  nrovided  to  the  Battery  through  this  interface, 

f„SSr'.r  "fea"^  Saule  d^a.^^ 

XTappHcSll“Sr5^BZcCgi^^^^^^^^^  Planning  operations  will  control  the  development 

of  fire  control  solutions  for  battle  execution. 

BM/c3  systems  will  ^  Since  Bhlc^ 

human-in-the-loop  methods,  proces  *  faces  BM/C^  must  be  designed,  evaluated,  and 

controls  system  behavior  and  '1"''“^'™™' developments  will  be  used 
updated  with  user  interaction.  Increment^  of  B^  JP  taeremental  software  build 

mevolve  required  NMD  software  block  represents  the 

^«em  S"re%!mrS;S^^^^  is  U  in  helping  to  reduce  development  and  deploy 

ment  times. 

T^x./rns  ffcrt  will  focus  initially  on  weapons  controycommunication/engagement 
The  Battery  BM/C  effort  wil  pcus  i  ^  these  functions  with  commercial  hard- 

software,  and  Battery  BM/C^  will  address  the  sensors  controyintegrated/ 

engagement  planning  capability,  rnmmander-in-Chief  (CINC)  interface  for  this  see¬ 
the  human-in-control  functions  to  include  Con^and^^  cme  t  ^  ^ 

ond  build.  The  Battery  En|agement  Planner  co^^^^^  4rdware^-in-the-loop  capabilities  plus 

S“/?h)Sd“®  devdoped  communications  hardware  and  software  and  BM/C  algo- 

rithms. 
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The  strategy  involving  close  user 

ented  prototype  BM/C  software  archite  ’  ^  (3)  provide  a  virtual  environment 

conditions. 

BM/d  philosophy  Will  follow  ,wo 

interface  support  provided  from  current/m  y  ’  py  1995  EKV  tests  evolving  to  an 

system.  In  FY  19954997,  limited  capaWme^  BM/C^  placis  tests 

Integrated  Flight  test  demonstrating  ^M/C  n-lme  to  interc  p  p  jpent  planning 

in  an  operational  context  by  using  ®  BM/C^ 

human-in-control,  situation  support,  and  basic  ^  P  through  sensor  processing,  sen- 

block  developments  will  also  demonstr^e  end-to^end  o^r^a^t^^^^^^ 

sor  planning  and  scheduling,  sensor  correlation  rTOM'i  During  FY  1998-2000,  block 

Le^n-fligt.  Targe,  Update  (I^VT^Se.  Obje^  and 

developments  will  demonstrate  ,|„„s  reacetime  operations,  and  the  application 

external  system  interfaces.  oP'f  fme  ^d  is  for  BM/d  to  integrate  the 

ass;— ssfv 

<0  support  .ransition,  and  establtsh  the  base- 

line  cost,  schedule  and  performance  objectives. 

BM/C’  technology  will 

ground  entry  point  antenna  processes  demonstrated  over  the  past  years  prove 

BM/d  capability  needed  for  FY  1998-2m  P  ,he  Technology  Readiness 

the  reliability  of  “'rementally  rnaturtng  B WC  P^M  Colorado  and  an 

Program,  a  command  and  contr  y  .  .  35  demonstration  and  validation  test 

Ser"ThffaSy  wm 'io  have  me  pmential  for  upgrade  for  advanced  testing  or  operational 


use. 


d  TMD  Program  Leveraging  .  ^ 

The  Technology  Readiness 

opment  and  fielding  -f  commonality  with  the  radar  envisioned  for  NMD,  will 

for  the  TMD,  which  has  a  high  is  anticipated  that  approximately  $70M  will  be 

reduce  costs  and  -dd  hardware/software  development  will  be  common  to  the 

saved  and  65-70%  of  the  j  ^j^nology  Demonstration  (RTD)  program  will 

rv:;i.tt=p'Sy«^^^ 

Tisss^erdu^sr 
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requirement).  Additionally,  the  RTD  will  reconfigure  and  utilize  the  existing  TMD-GBR's  Cool¬ 
ing  Equipment  Unit  (CEU),  Operator  Control  Unit  (OCU),  and  Electronic  Equipment  Unit 

(EEU). 

Although  the  NMD  and  TMD  missions  differ  significantly,  the  EKV  progr^  will  leverage  off  of 
TMD  technology  developments  to  the  maximum  extent  practical.  ^ 

similar  in  both  NMD  and  TMD  include  issues  such  as  on  board  sensor  fusion,  BM/C  interfa  , 
logistical  support,  wafer  scale  integration  electronics,  and  producibility  of  certain  subcompon 
such  as  Inertial  Measurement  Units  (IMUs). 


NMD  BM/C’  is  functionally  similar  to  the  TMD  BM/C’  “Z'™’ “f 

national  assessment,  and  battery'  level  engagement  operations.  Both  BM/C  battenes  in^^nac 
with  the  command  level  BM/C^  and  perform  integrated  battery  engagement  operations. 
NMD  BM/C^  battery  will  leverage  off  the  TMD  firing  battery  concept. 


Acquisition  streamlining  techniques  developed  for  TMD  programs  will  be  considered  for  applies- 
tion  in  reducing  deployment  lead  times  for  a  possible  NMD  deploymen  . 


3.5  Cost  of  a  Single,  ABM  Treaty  Compliant  Site 

At:  renuired  this  repoH  is  to  provide  the  additional  funding  required  and  the  additional  time 
required  after  FY  1999  in  order  for  initial  deployment  of  a  limited,  ABM  Treaty  comp  lant  capa¬ 
bility  at  a  single  site. 

The  NMD  Technologv  Readiness  Program,  based  on  an  average  of  $600M  per  year  dunng  FY 
ms  1999  will  develop  element  technology  along  a  path  leading  to  a  demonstration  of  ^  inte¬ 
grated  sv  stem  of  the  architecture  As  these  elements  and  associated  technolog.es  je 

feveloned  depl^ent  ipponunities  will  become  available.  To  detetmine  “ 

SrT.e  ABM  Treaty  compliant  system,  the  following  assumptions  were  made  ateut  when  a 
y  Sion  to  ^pby^ is  Mde,  the  urgency  of  deployment,  maturity  of  the  element  and  applicable 
technology,  and  a  required  level  of  system  performance. 


(1)  Decision  to  deploy  is  made  at  the  end  of  FY  1999 

(2)  The  technical  progmss  expected  to  be  made  during  FY  1995-1999  is  actually  achieved 

(3)  Need  to  deploy  is  urgent,  and  time  to  deploy  a  limited  initial  capability  is  the  key  mea- 
sure  of  merit 


The  deployable  system  will  consist  of  those  f‘'“Xf  fVIw 
completed  planned  development  acttvmes  by  the  tmd  rfFY  im 
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deployment  of  a  crisis  capability  could  be  to  proceed. 

«ve  years  dependmg  -  the  ^e^  ion  consists  of  a  single 

Estimated  costs  ate  $6-8B  for  ^  20OO-2t)W  nis  □  p  ^  ^  (available  FY 

“dtro"  The  threat  capability  is  also  described. 


3.6  Program  Alternatives  o,iHrp«ine  the  added  cost  and 

In  addition  to  describing  ^StTsu’^ng'^h^OT'n^ 

time  required  to  deploy  annual  NMD  c^^  Authorization  Act  also 

raJiraddmss'ira^mS^^  FTOP  finding  assumptions.  S750M  per  year  and  S450M  p 
year  from  FY  1995-1999. 

3.6.1  Averaging  $750M  Per  Year  provide  three  advantages;  (1) 

deployment  times. 

The  hinds  would  primarily  be  allocated  -»  EKV  teseamh 

toat  tSg  ocLs  late  in  FY  1997,  a  an  integrated 

Significant  additional  funding  would  >'5° 

H^nd  resting,  tmd  "X'af/aTttCroS^^^^^^  ” 

??  T9tnhe  £  available  for  deployment  around  2005. 

A  mduction  in  deploym^t S^e"  S';  wf 

ties. 

.  ,-fons  would  be  at  reasonable  levels  insuring  the  infusion  of  the  appropriate 
In  summary,  the  program  Scrd’ryttmTrfrmS  risk^  and  (3)  reduced 
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3.6.2  Average  $450M  Per  Year  d  ness  strategy  and  would  likely  permit 

This  fiinding  level  could  seriously  damap  ^ prior  to  any  viable  NMD  deployment 
lojected  tWrd  world  threats  to  the  “e^lopment  significantly  tncreases 

tic  missile  threats. 

Th  EKV  program  is  the  most  critical  of  the  technology  longpolK^dw^remamto^  ^ 

reduced  in  order  to  be  consistent  with  a  stretc  .  .  cvy  development  costs.  The  i>M 

the  basic  components  of  the  radar. 

In  summarv,  the  reduced  for  EKV,  SMTS,  Say  Tn^d'evelo^mSrof  the 

cosTs  compared  to  a  S600M  per  “.fi'f^capability)  would  be  at  least  two 

Ob  ective  system  capability  (as  treaty  compliant  site  could  be  about  $1^ 


times. 
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Chapter  4 

Advanced  Technology  Development  Strategy  And  Programs 

d  1  Technology  Investment  Strategy 

The  BMDO  strategy  for  investing  in  Missile 

shift  the  focus  and  vision  of  Missde  Defcns^  (BM^  to  forget 

Defense  (TMD)  systems  that  nieet  ^ 

ootential  future  requirements  and  the  technology  needs  ot  tonioiro 
Sorts  concentrate\n  affordable,  high  payoff  technologies  that  can. 

.  Enable  and  assure  the  continuing  vitality  and  potential  improved  performance  and 
affordability  of  the  deployed  TMD  system; 

essence,  vce  axe  developing  the  technology  dta,  is  essential  to  meeting  the  BMDO  mission, 
in  keeping  -ith  Congressional 

s^e"  dtfcn:ela«®.^ef.rs"£  BMDO  Management.  A  dtscussion  of  the  programs 
“Ltaed  is  sumrrtarized  in  Chapter  5  of  this  report. 


To  maintain  the  vitality  of  a 

"^rr^^c^;r fot^SIUs.  Among  the  most  important  of  these  tmeds 
are  capabilities  to*. 

■  r-r =;=r.:^s  k 

Theater  Ballistic  Missile  (TBM), 

.  Cope  with  threat  evolution  such  as  advanced  “Tions  to 
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.  Handle  a  proliferation  of  ballistic  missiles  and  an  increasing  number  of  countnes 

possessing  them.  This  greatly  expands  the  to 

^tential  for  surprise,  and  leads  to  the  need  for  rapid  deployment  of  TMD 

counter  rapid  escalation  of  a  conflict. 

To  prepare  to  meet  these  future  needs,  the  BMDO  is  investing  in  the  high  leverage  technologies 
that  can  provide: 

.  Boost  phase  intercept  that  can  defeat  proliferation,  tactics,  and  warhead  deploy¬ 
ments  designed  to  saturate  midcourse  and  terminal  tier  defenses, 

.  Continuous  coverage,  that  defends  against  surprise  attack  or  during  the  early 

stages  of  rapidly  escalating  conflicts, 

.  Exo-  and  endoatmospheric  intercept  with  high  probability  of  kill  at  lower  cost 
thus  expanding  battle  space,  enlarging  defended  areas  and  overcoming  simp 

countermeasures, 

.  Multi-sensor  detection  and  tracktng  that  extends  through  the  nussile  flight  path, 
and 

.  Identification  and  discrimination  that  can  support  early  assured  targeting, 

x:;'  S.X  srrsss 

solution  addresses. 

Many  of  these  future  mission^^^^^^^^^ 

This  could  serve  as  a  powerful  deterrent  against  further 

use  of  chemical,  biological,  or  liberate  L  importance  of  boost  phase  intercept 

threats  increase  and  types  of  ^  ^asenei  thep^to 

increases  dramatically.  .  identiLation  and  discrimination  problems  brought  on  by 

large  defended  areas  and  simplifi  .  allowing  more  affordable  defenses.  Addition- 

multiple  warheads  and  simple  ’  gressor  launch  sites  rather  than  coordinating  large 

0fSXs«  S«d  covSgc  deployed  to  defend  the  increased  numbers  of 

potential  targets  brought  under  attack. 

Space  Based  Users  (SBL)  cover  the  widest  spectmm  ^  ®  J^^‘P“p^i™*g7nd'Rre 

smr'iSfs"  s?st^^^^^^^^^  -?uik  trai  and  point  the  high  energy  beam  over  thou- 
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sands  of  kilometers  of  space  to  a  meter  or  less  accuracy,  image  the  target  using  a  Laser  ]>lection 
And  Ranching  (LADAR)  to  support  identification  and  discrimination,  and  destroy  thrusting  rms- 
siles  very%arly  in  their  boost  phase  (=35,000  ft).  The  space  based  laser  is  the  only  major  U.S^ 
technology  under  development  that  can  provide  global,  24  hour,  early  boost  phase  intCTcept  of 
both  theater  and  strategic  ballistic  missiles.  Analyses  of  these  concepts  have  shown  the  SBL  to  be 
the  most  capable  boost  phase  intercept  system,  able  to  provide  outstanding,  cost  effecuve  perfor¬ 
mance  in  both  theater  and  national  missile  defense.  The  BMDO  Directed  Energy  Program  con¬ 
tains  most  of  this  Nation’s  High  Energy  Laser  (HEL)  research  and  development  effoiL  and  is 
providing  advanced  technologies  to  emerging  HEL  programs  m  the  Navy,  Army  and  Air  Force. 

Kinetic  energy  weapons  launched  from  manned  and  unmanned  aircraft,  using  advanced,  Wgh- 
soeed  boosters  equipped  with  hit-to-kill  interceptors,  are  another,  potentially  nearer  term  boost 
ohlse  intercept  technSogy.  A  Boost  Phase  Intercept  (BPI)  system  consists  of  an  off  board  sensor 
to  provide  launch  detection  and  early  track  of  a  threat  Theater  Ballistic  Missile 
file  generated  from  this  platform  is  then  transmitted  through  a  tactical  data  network  such  ^ 
to  a  launch  platform  flying  in  theater.  The  BPI  missile  can  engage  anywhere  in  the  t^get  s  ascent, 
whether  in  boost  phase  or  after  booster  burnout  during  the  longer  ascent  phase,  but  the  latter  f^ls 
to  negate  the  very  important  advanced  submunition  threat.  The  requir^nt  for  a  BPI  capa  1 1  y 
has  been  codified  by  a  formal  Operational  Requirements  Document  (ORD).  Air  launched  kinetic 
enLgy  we%Vnrha^^^^^^  potential  to  provide  an  early  initial  U.S.  capability  of  boost  phase  inter¬ 
cept. 
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kill  at  lower  cost,  that  also  expands  ^  u  nrogram  develops  advanced  technology  com 

pie  countermeasures.  The  InterceptorJ^hno^^^^^^  interceptors.  These 

^nents  for  kinetic  energy  weapons  for  units  divert  control,  fire  control  and 

fnclude  high  performance,  low  cost  .  Uirus^-on-demand  propulsion  technology  has 

Sal  propulsion  hardware.  Advanced  liquid  (undeTsO  lbs.)  missile.  Miniatunzed 

potential  to  achieve  very  bgh  'velocity  with  a  hgh  ^^^nal  homing  during  the  boost 

J^ectro-ootical  sensors  will  acquire  the  TBM  target  ^  P  u  ^ stems  incorporate  technologies 

tions. 

The  Sensor  Technology  program  plans  and  g'jy  missile  defense 

nomenoTogy.  d.scrimination  and  sensors  to  '^^^SLZcgmion  of  these  components 

systems  The  program  develops  “proU^  ensures  that  there  is  a  phe- 

mo  validated  sensors  s>tbsystem  hard-aam  JMDO  backgrounds  for  plumes  and  midcourse  ar- 

br:ss»7;.5=SSr‘"  “  ■“ 

tion  and  identification  to  support  assured  targeting. 


4  3  Program  Overview  nmaram  is  structured  in  three 

Figure  4.2  Itbebt^'oof  pLTintbcept,  Directed  Energy  Boost  Phase 

KcepS”A<ivanced  Sensor  Technology. 

4.3.1  Kinetic  Energy  Boost  Phase  '"f component  technologies 
This  program  is  geared  to  develop  and  for  the  Air  Force  and  the  Navy.  Manned 

which  directly  support  evolving  ®  concepts  are  being  pursued  with  emphasis  on 

and  unmanned  weapon  system  off  bo^d  sen  endoatmosphenc 

fighter  aircraft  concept  intercept  m  missile  propulsion  to  achieve  g 

Sfght"& 

The  funding  for  this  program  is 

interceotine  Theater  Ballistic  Missiles  (TB  nroceed  into  acquisition  later  in  the  decade. 

planned  to  validate  the  maturity  of  the  tectao  gy^^P^  _.^^  ^.jj  on  manned  and 

High  velocity  interceptor  missiles  with  and  Navy  requirements.  The  plan  is  to  per- 

unmanned  aircraft  '''b^wliint  entering  selecwd  concepts  into  acquisition  as  early 

form  sufficient  BPI  Planning  has  commenced  with  the  Services, 

as  FY  1998.  Preliminary  program  planning 
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Figure  4*2.  Advanced  Technology  Schedule _ 

FY  94  I  FY95  1  FY  96  |  FY  97  |  FY  9^ 


FY99 


Kinetic  Energy 
Boost  Phase 
Intercept 


Navy  t-EAP 
Test  Legacy 


BPt 

Bequiremsnt 

Definition 


•PIKKV 
Ground  Tests 


Airborne  BP  I 
Demo  Flight 


Directed  Energy 
Boost  Phase 
Intercept 


HABE  Bsltoon 
HI  Alt  Checkout 


ALIFscllHy  Al-' 
Bsnstieist  Hsrdwsrs 
Occupancy  On  Bench 


A| 

HABE  Passiva 

Eiperlmsnt  Flights 


ALt  ALI 

Hardware  Subsystem 


A1 

HABE  Active 
Eiperiment 
Flight 


DE  Integrated 
Espsnmant  POP 


A1 

HABE  Aim  Point 
Experiment  Flight 


DE  Integrated 
Experiment  COP  I 
Begin  Fabrication 


Advanced 
Sensor  Technology 


MWIP  BTH 
Track  Experiment 


Folded  C02 
LADAP  Demo 


On  Sensor 
Compression 
Demo 


Optical  Active  f 

Passive 

Aigorithm  Demo 


Adaptive  Sensor 
Airborne  Dame 


Sensor  Fusion 
Lab  Demo 


FusAd  LADAR  / 
Ptssivt  T#ch  Ogrno 


Fused  LADAP  / 
Passivs  /  PF  Tech 
Demo 


Actfva  /  Passive /PF 
Aircraft  Integration 


The  focus  of  the  BPI  effort  will  be  to  integrate  '“?“8X“rre“^uiIu^^^^  in  n  real 

a  technology  demonstration^  Establish  operational  utility  and  system  intepty. 

The'd?m"on  Sn—T  culminate  ^ith  operationally  representative  boost  phase  tnter- 

cepts  in  1998. 

meter  LAMP  primary  ™"»%“J„^2eSe“erS  'cain.  The  Alpha  program  will 

for  a  ground  demonstration  of  a  comple^  hugh  gy  integration  experiment.  ALI  will 

complete  testing  in  FY  1995  an  operational  system  configuration, 

begin  high-power  testing  m  mid  FY  WMe  noun  a  ^^y^  subsystems.  ALI  sub- 

ALI  will  demonstrate  the  J  Jose  required  to  destroy  ballistic  missiles  dur- 

•r^nlS  Kat',  prior  to  their  ability  to  deploy  multiple  chemical,  biologtcal,  or 

nuclear  munitions. 

Demonstration  of  all  l<ey.  Acquisition^-^  "si 

gies,addedtotheaccomph*mentsof  mcon^l«^^^  q 

Ue  ^f^^f?S„c&n^^lude  acquiring,  ident^ 

tag  faS^^toSgeri.  preiion  tracking  of  each  target,  selecting  and  establtshtng  the  Itne- 
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of-sight  to  the  target  aim  point,  holding  the  beam  on  the  aim  point,  assessing  the  results,  and  rein 
itiating  the  sequence  to  engage  a  new  target. 


Th^  ATP  FC  nroeram  has  three  major  thrusts;  (1)  component  technology  developinent;  (2)  field 
The  Alr-rL  prograin  n  j  nf  ATP-FC  conceots  with  proof-of-pnnciple 

ponent  performance  requirements  and  develops  technologies  for  advanced  ATP  . 

In  the  near  term,  the  inte- 

and  that  will  be  integrated  in  the  H ABE  flights.  ^  in  PY  1996  and 

grated  AW  system  of  HABE  hardware  and  software,  the 

on  leveloping  an  operationally  configured  ATP  subsystem, 

defined  under  the  ADAPT  program. 

Together,  AL!  and  ATP  successes 

pared  8™™^  Design  Revfew  (CDR)  in  FY  1999.  pnstroction  of  a 

^ew'ftdlfty  fo  suppon  this  demonstration  will  begin  in  FY  1997  at  a  site  yet  to  be  determmed. 

in  parallel,  a  number  of  efforts  f 

potential  for  significant  ’  ^  over  conventionally  cooled  high-power  optics. 

optics  which  provide  significant  weight  ,  •  u.  cvstems  or  the  use  of  a  smaller  diameter 
shorter  wavelength  of  be^m  qualfty  with  molecular  rather  than  mechanical  meth- 

beam  director  mirror,  *ofts  for  large  optics  manufacturing, 

ods,  and  producibility  improvements  and  decreased  costs  lor  larg  h 

4.3.3  Advanced  Semor  rechnolo^  ^33„,3 

This  program  is  an  evolubonary  advance  signal  processing  techniques 

early  in  their  trajectory,  ^  .  discrimination.  Development  efforts  will  provide  an 

for  efficient  and  defimtive  ‘-ifiSrefficiem  paTsWe  Focal  PlaneVays  (FPA)  and  precision 
LlnP'm“rtlSnatom.  In’tegrated  detection/signal  processing  demonstrations  are 

scheduled  for  FY  1996. 


Thereafter,  the  program  develops  the  ^^nfques.^^^^^^^  will  also  be  used  to 

SoptuM^  discrimination.  Intermediate  milestones  address  a  building 
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block  approach  of  the 

integrated  technologies  will  tegin  in  FY 

tion  algorithms. 


4  4  Innovative  Science  and  Technoiogy  (IS&T) 

The  IS&T  program  is  structured  to  make  “"“^“'3™  yHtyOTet*^^ 

K=“—  ^ 

to  the  private  sector. 


4.5  Technology  Transfer  and  Dual  Use 

_  j  1...  *u«  r>\A*nn  had  hrnad  ant 


Much  of  thfRDT&E  pursued  by  <he  BM^O  has 

rnra%t?;;a« 

fer.  For  eight  years,  the  «««  Stoatories  and  into  the  commercial 

moving  BMD  technology  out  urogram  working  closely  with  government 

marketplace  and  other  -roeramhasobsen'ed  that  23  spinoff  companies,  114 

are  transferring  BMD  technology  to  civilian  use. 

Activities  of  BMDO-s  Sm^l  B“*;"® 

1993,  eight  small  firms  with  imssile  defen  r^DO  investment  in  these  firms  through  the 
millton  of  new  capital  '^teh  cu^nt  inferred  valuation  is  over  S500  million.  Figure 

4?hst5  bSo°RDT&E  accomplishments  and  their  dual  use  potential. 


4.6  Significant  mLefly  highlighted.  These  accomplish- 

Sts  t  mp"S  SS's  advanced  technology  program  and  illustrate  the  broad  spec- 
trum  of  activities  required  to  support  TMD. 

The  RAPTORA'ALON  Program,  which 

has  the  objective  of  During  the  initial  flight  test  program  of  the  Respon- 
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Figure  4-3.  BMDO  RDT&E  Accomplishments 


Rtstarch  Aft  And  Accomplithments 

Rocket  Propulsion 
*  Minitturiittion  Thrust-On  Demand 
Pumped  Propulsion  Subsystem 

Sensors 

►  Jt56  X  256  HgCdTe  Focal  Planes 
Itonufactursble;  256  x  256  InSb  Focal 
Pienes  And  Cryocooler  Integrated  With 
Camera;  Four  New  Detector  Types 
1  .  HuMer  *  Trophy  Underground  Nuclear 
Teet 


Electronics 

•  Artificial  Diamonds,  Thin  Film  Diamond 
Coatings 


Boost  Phase  Kill  Capability  From  Airborne 
Platforms  Enabled  With  Agile,  Lightweight 
Interceptor 

•  High  Quality  /Resolution  Detection  Of 
Burning  Rocket  Engines  (With  1  Meter 
Aperatura  On  Ground  Can  Detect  Small 
RockeU  At  2,000  km);  Major  Weight  And 
Cost  Reductions  Achieved 

•  Nuclear  Hardness  Of  Various  Sensor 
Components  Demonstrated  As  Near  To 
Meeting  BMP  System  Needs 

•  Optically  Transmissive,  Heat  Resistant 
Windows  For  High  Velocity, 
Endoatmospheric  Interceptor  Guidance 
Systems;  Radiation  Harden,  Rugged  High 
Performance  Semiconductors 


•  Highly  Agile  Missiles  For  Air  Warfare  And 
Other  Applications 

I  .  Wide  Range  Of  Civil  Uses;  InS^smera 
Application  Now  On  Comnftercial  Market, 
Capability  And  Cost  Of  Infrared  Detection 
Revolutionalixed  In  Civilian  Market  (Home 
Protection,  Environmental  Monitoring, 
etc.) 

^  •  Nuclear  Hardened  Sensor  Components 
‘  Have  Wide  Applicability  PoD 

.  Fostering  A  New  U.S.  Industry  With 
Potential  $500  Billion  Market;  Thin  Film 
Diamond  Coatings  For  Cutting  Tools  And 
Bearings  That  Are  Virtually  Indestructible 


Computers  ^ 

•  WASP  -  A  Complete  Computer  On  A  4- 
Inch  Silicon  Wafer 

•  Artificial  Neural  Network  (With  NASA  Jet 
Propulsion  Laboratories) 

Communications 

•  Highly  Jam  Resistant,  Lightweight 
Transceiver,  1  Gigabit  Laser  Comm 


»  High-speed,  Naturally  Reconfigurabie,  Fault 
I  Tolerant  Processors 
•  High-speed  Image  Recognition,  Multiple 
Target  Tracking  Weapon  Control,  Target 
Assignment,  etc. 

1  .  Jam  Resistant,  High  Data  Rate  Satellite 
Downlinks  And  Cross-links  For  BM/C 


1  .  Cheaper,  More  Efficient  Solar  Power  For 
Space  Elements  Of  BMD 


Power 

•  A  Solar  Cell  Technologies  Space 
Qualified;  30  Percent,  Efficiencies  (3X 
Current  Ceils) 

Si  O.  1  • 

Weapons 
Materials 

» Cartoon-cartoon  Process 


Time  Cut  By  90%  •  Cost  Ot  Mieeile  And  Rocket 

Components 


High  Energy  Laser  Devices 

I  •  Multi-megawatt  Laser  Successfully 
Tested  In  Lightweight  Space 
Configuration 

•  incorporates  Advanced  Optics  With 
Ultra-high  Reflectivity  Coatings  _ 

Acquieitien,  Treekina  And  Pointing  (ATP) 

•  kiertiil  Reterenee  For  Pointing 
Accuraeiee  Ot  Tent  Of  prtd;  Active 
Vibratien  Control  In  Large  Space 

I  Structures 

I  •  Efficient  Diode  Pumped  Solid-state  Laser 
Demonstrated 


.  Oemonatrated  Practical  Oeaign  For  High- 
power  Space  Configured  Weapon  Laser  For 
Boost  Phase  Target  Kill 
»  Highly  Loaded  Optics  Require  No  Cooling, 
Reduces  Weight  And  Cost 

.  Major  ComponenM  Ot  A  Nanorandian  Claae 
ATP  Subayatem  For  Space  Baaed  Tracking 
And  Pointing  Aeroaa  Rangea  Ot  Thouaanda 
Of  Kilometara  Shown  Feaaible 
.  Capability  For  Target  Illumination,  Imaging 
And  Tracking  At  Thouaanda  Of  Kilometara 


>  Lighter  Weight,  Enhanced  Capability  And 
Reliability  For  NASA  And  Commercial 
Spacecraft 


►  Beam  Steering  Techniques  Applied  To 
Medical  Radiation  Equipment;  AWACS  To 
AWACS  Rapid  Data  Downloading  At 
Station  Changes 

t  DoD,  NASA,  NOAA,  Civilian  Satellite 
Applications 


I  Methodology  And  Data  Applicable  To 
Other  DoD  Weapons 

►  Widely  Applicable 


.  Potential  For  Other  Space  Laser  Missions, 
e.g.  Counter-sir 

.  Simpltfied  Optics  Designs  For 
Commercial  Lasers 


•  Highly  Stable.  Vibration  Free  LineOf- 
Sight  Control  For  Space  Based  Sensors 

i  High  precisions.  High  Resolution,  DoO 
I  •  And  Civil  Imaging  And  Surveillance 
Applications 

1  X-ray  Lithography,  Environmental 

•  Monitoring  Using  Solid-state  User 


[  Advanced  Optics 
'  .Corrected  Atmospheric pistortion  By 
User  Beams  Wth  High  Bandwidth  Active 
Optics 

•  Urge  (4m)  Lightweight  Segmented 
Active  Optics  Demonstrated 
.  Developed  Diamond  Turning  Process  For 
Manufacturing  Nonspherical  Optics 


>  Improves  Feasibility  Of  Ground  Based  Or 
Airborne  user  Weapons 
t  Fabricated  And  Tested  Optics  For  Focusing 
And  Projecting  High-power  Space  User 
Weapon  Beam 

•  Orders  Of  Magnitude  Reduction  In  Cost  For 
Laser  Device  Optics 


.Increased  Resolution  For  Space 
Surveillance  From  Ground,  Enabling 
Ground  Based  Atmospheric  Telescopes 
With  Near  Diffraction  Limited  Performance  j 
.  Makes  Possible  Very  Large  Segmented 
Astronomical  Teiescopes-Space  Or 
Ground 

♦  Commercial  Manufacture  Of  Urge  Optical 
Components 
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Vehicle  (UAV).  i.  flew  17  missions  valto 

performance.  The  modified  four-cyhn  P  u^rnher  im  tn  70  000  feet.  The  advanced  "thrust- 
slrated  high  altitude  performance  in  ®  ^  comoonents  for  the  Tactical  Launch  On  Notice 

on-demand"  propulsion  subsystem  Performance  test- 

(TALON)  missile  have  been  successfully  provided  confidence  that  the  missile  design 

ing  of  the  miniaturized  guid^ce  Ai  hj  rocket  launch  is  planned  for  1994 

weight  and  performance  goals  can  be  met.  A  free  flignt  rocKei  w 

(ASTRID I  experiment). 

The  Lightweight  Exoatmospheric  W' 

technologies  to  provide  nsk  reduction  for  systems  Aatcou  p  oy  ^  STANDARD 

the  twenty-first  century.  validated  a  modified  removable 

missile  systems  continued  with  a  success^  improved  ship  system  fire  control  modifications, 

shroud,  ejection  of  an  inert  kinetic  bll  of  ^hort-range 

and  missile  flight  environments.  Two 

A.  a  result  of  full  scale  high  resolution  sl^d  ‘e^^rg^wel^o- 

Sthnetaen^gemTm  cUU..?^  for  specified  levels  of  kill  of  the  threat  balhst.c  mrs- 

sile  warheads. 

The  warden  flight  of  the  Single  Stage  Rocket 

(DC-X)  was  successfully  j“he  fl^  envelope  to  increasing  altirudes  and  flight 

SSS:  Si'S.™  S— ■  n.  f 

Sch  Projects  Agency  (ARPA)  for  continued  development. 

Long-lived  spaceflight  “mpauW'  e^ogemc  cootos^^^^  witra  95% 

infrared  sensor  operations.  A  P  ^  .q  ^gars^  Also  fabricated  and  demonstrated  was 

reliability  design  for  an  expe^ed  Wenme  of^^^^^^  Ittemper^ures  as  low  as  35  degrees  Kelvin  for 

L'L"Sn"  “id  targets  as  well  as  increased  range  for  standard  warheads. 

Integration  and  reproducible  d'monstration 

power  beam  control  system  and  the  resonator.  Uncooled  optics  with  very  low 

of  an  uncooled,  a^ed  svstem's  weight  and  complexity,  and  eliminated  the 
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X.  Surface  diffraction  gratings  used  for  sam- 

less  than  a  degree  during  five  high-powered  la  •  ggp^jented  four-meter-diameter  trans- 

ri  ng  te  outgoing  wavrfront  on  *e  “"“f  ^of speofications.  Ltowtse, 
Sg  telescope  and  the  diagnostic  telescq^ 

uncooled  single-ciystal  silicon  '  rfomance  results.  Fabrication  of  a  li^t- 

'  s  s£s.:sj—  —  ~ 

also  provides  a  growth  path  to  stUl  brighter  systems 

The  space  Integrated  Controls  Experiment  (fCE)  c^  “"e” 

^  ntrrti  nf  aructural  disturbances  in  a  large,  lig  g  iitter'l  were  achieved.  Previ- 
S:oT65:?(«.”  disturbance  '"Pf  The  two  axis 

BUS  State-of-the-art  rejection  ^en  fabricated,  “^.'“"j'Snce 

Inertial  Pseudo-Star  Reference  Unit  (IPSKU)  n  qualifiable  inertial  reference 

tac  a  m^or  step  in  demonstrating  a  high  accuracy  platfoim  coupled  with  ^ 

pointing  errors  in  optical  imaging  systems, 
oradians. 

,,,,  aye  to  the  future  when  new  — 

gSfS&SSSrSS 

commercial  dual  use  purposes. 
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Chapter  5 

Program  Elements  Descriptions  And  Funding 


5.1  Introduction 

This  section  provides  details  regarding  the  funding  of  BMDO  sponsored  programs  and  projects. 
The  information  is  presented  by  funding  Program  Element  (PE)  and  by  project  and  program. 

For  FY  1994  five  major  program  elements  are  used  to  integrate  the  ballistic  missile  defense 
research  and  development  efforts.  For  FY  1995,  in  response  to  the  refocused  pnonties  defined 
through  the  Bottom-Up  Review,  eight  major  program  elements  are  used.  Two  additional  program 
elements  provide  ballistic  missile  defense  procurement  and  construction  funding. 


The  single  Theater  Missile  Defense  program  element,  PE  06032 16C,  has  been  expanded  to  three 
program  elements;  PE  06032 16C  which  includes  activities  penaining  to  advanced  technology 
development  effons;  PE  06042 16C  which  includes  activities  pertaining  to  systems  design  and 
demonstration;  and  PE  0604225C  which  includes  activities  leading  to  finalizing  designs  and  vali¬ 
dating  manufacturing  and  production  processes. 


The  Limited  Defense  System  (PE  0603215C),  Other  Follow-on  Systems  (PE  06032 17C),  Md 
Spaced  Based  Interceptors  (PE  06032 14C)  program  elements  have  been  consolidated  into  Ballis- 
tic  Missile  Defense  PEs  corresponding  to  program  development  phase.  PE  06032 17C  includes 
those  activities  pertaining  to  ballistic  missile  defense  advanced  technology  development;  PE 
06042 17C  includes  those  activities  pertaining  to  demonstrating  and  validating  technologies  capa¬ 
ble  of  supporting  ballistic  missile  defense;  and  PE  0605217C  includes  those  activities  pertaining 
to  finalizing  designs  and  validating  manufacturing  and  production  processes  for  technologies  sup- 
poning  ballistic  missile  defense. 


The  Research  and  Support  Activities  program  element  (PE  06032 18C),  which  included  three  cat¬ 
egories  of  activities;  Research,  General  Test  and  Evaluation,  and  Program  Support,  is  now  limted 
to  include  only  activities  specifically  associated  with  the  oversight  and  management  of  ballistic 

missile  defense  systems  RDT&E. 

Figure  5-1  summarizes  the  FY  1994  and  the  current  program  element  descriptions. 
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Program 


Elements  Descriptions  And  Funding 


- p— (fe)  Desorip.iom - 

_ _ _ _ _ T  Current  Program  Elements 

pY  1994  Program  Etements  _  ~ 


PF  0603214C:  Space  Based  Interceptors  whKh 

based  ABM  interceptors. 

PF  0603217C:  Other  Follow-on  Systems  which 
PE  Ooujxi  and  activities  which 

included  the  development  of  tech- 

defenses  in  the  future. 


PE  0603218C:  Research 

^■h.ch  contained  h  Program 

gram  Elements. 


PE  0604217C:  Ballistic  Missile  Defense  1 

And  Validation  which  includes  programs, 

.--a  .0  .h.  p«io,. 

mance  of  these  piopims 

OT^ts.  and  activities  that  have  asaFf 

:-pt._d.ve,^-»'"Td 

“‘chit^tnSThat  could 

I  to  the  performance  of  these  program  | 

PF  OliOJZnCt  Ballistic  Missile  Defense  (Exploi-  1 

Seloptnem,  which  includes 
;^^^cts.  and  activities  that  l-e  a 
,0  explore  “renc' 

r^TcKTdeS----' 

formance  of  these  programs. 

PE  0603218C:  Ballistic  Missile  Defense  (RDT&E 
i^n^raTd  measured  to  the 


Program  Elements  Descriptions  And  Funding 


5  2  Program  Element  Funding  Summary 

aggregate  of  funds  provided  from  previous  years,  is  provided  by  igur 


5  3  BUR  Impact  on  Infrastructure  and  Support  Funding 

T;e««n.of««ing  and  simulation 

yses  has  substantially  changed  as  a  address  Theater  Missile  Defense  (TMD) 

SSS-rra*- . — 

Project  3101,  which  is  a  new  ^  these  activities  were 

KSw— 0^  FY  1993  levels  and  the  FY  1994  efforts  represent  a  transt- 

tion  year  to  focus  on  TMD. 

The  Architecture  and  Systems  An^aly sis  effons^^^^^^^  A?th’ities  addressing  NMD  have 

SfnSet-"  —  -  ^ 

FY  1996. 

LwI^SeclSlfco"n“d:r«^^ 

nearly  30%  from  FY  1993  levels. 

Finally,  contractor  consulting  services  have  FY  1993  and  expected  to 

,994  LgineerinS  -d  Technic^  emces  -^  “or  support  wil,  decline  by  10%  in 
decline  an  additional  20%  in  FY  'w/vciai , 

FY  1994  and  FY  1995. 


Technology  Programs  lyanferred  From  BMDO 

5.4  lecnnoiugyti  6  r«nap/a«ional  direction  and  in  consonance  with  the 

Over  the  past  tew  yearn,  “  “®P'f,J,' oep^ment  of  Defense  significantly  restnictured  the  fol- 
recent  Bottom-Up  Review  8“’'"^'  rf.fjnse  BMDO  has  identified  those  programs 

low-on  technology  program  for  “Se  1993,  BMDO  (then  SDIO)  trans- 

where  transfer  to  another  agency  v  ,  ent  of  the  Airborne  Laser  to  the  Air 

ferred  responsibility  for  ”““'8™'"'  BMPK)  has  proposed  that  the  Single  Stage  Rocket 

Force  and  the  Free  Electron  Laser  “  ®X„eed  Research  Projects  Agency  and  that  the 

^Sp^?,?eS?;-e  nSciL  Pow. 

This:?" 
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Figure  5-2.  Program  Element  Key  Activities 
(In  Millions  Of  Then  Year  Dollars) 


Project  Number  And  Title 


RDT&E 

PE0602217C 

Ballistic  Missile  Defense  (Exploratory  Development) 

1601  Innovative  Science  And  Technologj' 

1602  Small  Business  Innovative  Research 

Total 

PE06032I6C  ,  r.  , 

Theater  Missile  Defense  (Advanced  Technology  Development) 

1105  Discrimination 

1106  Sensor  Studies  And  Experiments 
1201  Interceptor  Component  Technology 

1215  Boost  Phase  /  Int  /  Exo 

1216  Sea  Based  Theater  Wide  Defense 

1501  Survivability 

1502  Lethality  And  Target  Hardening 
1504  Material  And  Structures 

2209  ACES 
2212  Corps  SAM 

3101  Engineering  /  Integration  Support 

3201  Architecture  And  System  Analyses 

3202  Operations  Interface 

3300  Test  And  Evaluation  Support 
4000  Operational  Support 

Total 


PE0603217C  ,  ^  , 

Ballistic  Missile  Defense  (Advanced  Technology  Development) 

1101  Passive  Sensors 

1102  Radar 

1104  Signal  Processing 

1105  Discrimination 

1106  Sensor  Studies  And  Experiments 

1110  Sensor  Integration 

1111  Advanced  Sensor  Technology 
1201  Interceptor  Component  Technology 
1204  Interceptor  Studies  And  Analysis 
1209  Endoatmospheric  Technology 
1212  D-2  HVG  Projectile 

1214  Advanced  Interceptor  Technology 

1215  Boost  Phase /Int /Exo 
1217  KKV  Technology 


FY  1994* 
Appropriated 


FY  1995** 
Request 


FY  1996 
Programmed 


Program  Elements  Descriptions  And  Funding 


Figure  5-2.  (Cont’d)  Program  Element  Key  Activities 
(In  Millions  Of  Then  Year  Dollars) 


Project  Number  And  Title 


RDT&E  (Cont'd) 

Afissi/c  Defense  (Advanced  Technology  Development) 

1302  Chemical  Laser 

1303  Neutral  Particle  Beam 
1305  ATP/FC 

1307  Directed  Energj-  Demonstration 

1403  Computer  Engineering 

1405  Conununications  Engineering 

1501  Survivability 

1502  Lethality  And  Target  Hardening 

1503  Power  And  Power  Conditioning 

1504  Material  And  Structures 
1700  Flight  Test  /  Launch  Activities 
2104  GBR 

2300  BM/C^  Technology 
3101  Engineering  /  Integration  Support 
3107  Environment,  Siting  And  Facilities 

3201  Architecture  And  System  Analyses 

3202  Operations  Interface 

3203  Intelligence  Threat  Development 

3204  Countermeasures  Integration 
3206  System  Threat 
3300  Test  And  Evaluation  Support 
4000  Operational  Support 
4302  Technology  Transfer 


^ThZTmsae  Defense  (Demonstration  And  Validation) 

2104  GBR 

2207  PATRIOT 

2208  ERINT 
2210  THAAD 

2213  Sea  Based  Area  TBMD 

2308  hawk  System  BM/C3  Modifications 

3211  C^  I  Concepts 

3300  Test  And  Evaluation  Support 


FY  1994* 
Appropriated 


FY  1995** 
Request 


FY  1996 

1  progranuned 
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Figure  5-2.  (Cont’d)  Program  Element  Key  Activities 
(In  Millions  Of  Then  Year  Dollars) 


Project  Number  And  Title 


FY  1994* 
Appropriated 


FY  1995** 
Request 


FY  1996  I 
I  Programmed 


RDT&E  (Cont'd) 

PE  060421 7 C 

Ballistic  Missile  Defense  (Demonstration  And  Validation) 
2102  Space  And  Missile  Tracking  System 
(Formerly  Brilliant  Eyes) 

Totol 

PE  0604225C 

Theater  Missile  Defense  (Engineering  And  Manufacturing 

Development) 

2104  GBR 
2207  PATRIOT 
3211  O'*  I  ConcepU 

Total 

PE06032I8C 

Ballistic  Missile  Defense  (RDT&E  Management  Support) 
4000  Operational  Support 

Total 

MILCON 
PE  060321 8C 
Ballistic  Missile  Defense 
3107  Enrironment,  Siting  And  Facilities 

Total 

Procurement 
PE  0208060C 
Theater  Missile  Defense 
2207  PATRIOT 
2213  Sea  Based  Area  TBMD 
2308  HAWK  System  BM/C^  Modifications 


FY  1994  Funding  Appropriated  Into  Four  Major  Program 
r-  JZ.  R.nKB  R»uj™»nt  T.  cmspond 

With  Current  Program  Elements 


^  President’s  Budget  Request 
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Program  Elements  Descriptions  And  Funding 


Figure  5-3.  Current  Projects  Funding  Profile 
On  Millions  Of  Then  Year  Dollars) 


Project  Number  And  Title 

1101  Passive  Sensors 

1102  Radar 

1104  Signal  Processing 

1105  Discrimination 

1106  Sensor  Studies  And  Experiments 

1110  Sensor  Integration 

1111  Advanced  Sensor  Technologv 

1201  Interceptor  Component  Technolog> 
1204  Interceptor  Studies  And  Analysis 
1209  Endoatmospheric  Technology 
1212  D-2  HVG  Projectile 

1214  Advanced  Interceptor  Technology 

1215  Boost  Phase  Int  /  Exo 

1216  Sea  Based  Theater  Wide  Defense 

1217  KKV  Technology 

1302  Chemical  Laser 

1303  Neutral  Particle  Beam 
1305  ATP/FC 

1307  Directed  Energy  Demonstration 

1403  Computer  Engineering 
1405  Communications  Engineering 

1501  Survivability 

1502  Lethality  And  Target  Hardening 

1503  Power  And  Power  Conditioning 

1504  Material  And  Structures 

^  1601  Innovative  Science  And  Technology 

1602  SmaU  Business  Innovative  Research 

1700  Flight  Test  /  Launch  Activities 

2102  Space  And  Missile  Tracking  System 
(Formerly  Brilliant  Eyes) 

2104  GBR 

2207  PATRIOT 

2208  ERES’T 

2209  ACES 

President's  Budget  Request 


Funds 
Through 
FY  1993 


201 


FV  1994 
Appropriate 


FY1995* 

Request 
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Program  Elements  Descriptions  And  Funding 


President's  Budget  Request 
••  Consolidation  Of  Former  Projects 


Program  Elements  Descriptions  And  Funding 


,he  CUmemine  space-rattd 

temd  to  the  Amy.  BMDO  also  these  transfers,  only  those  programs 

be  transferred  to  the  D'P®"''"’ developments,  or  hold  signiflcant  prom- 
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Chapter  6 

ABM  Treaty  Compliance 


The  1972  Anti-Ballistic  Missile  (ABM)  tiadW^^  or  the  n»- 

use  of  the  word  "ntsearch"  does  not  appear  tn  am.  Strategic  Arms  Limitation 

the  treaty.  Neither  the  United  5“  “  nor  the  Treaty  makes  no 

Talks  (SALT  I)  negotiations  chose  to  place  hnutation  .  "research"  from  "develop- 

attempt  to  do  so.  United  States  has  tta  a  1971  statement  to  the  Soviet 

ment”  as  outlined  by  then-U.S.  •  liniited  to  concept  design  and  laboratory  test- 

SALT I  delegation.  Research  includes,  but  ’  testing  of  systems  and  components 

Development  follows  research  and  associated  with  the 

deigned  for  actual  deployment  *  pg^of  the  system  or  its  major  components, 

cons^truction  and  field  testing  of  one  or  3S^ily  bJ  verified  by  national  technical 

However,  the  construcuon  of  a  because  of  theL  verification  difficulties,  the 

means  of  verification.  Therefore,  in  tog  p  ^  based,  and  mobile  land  based 

components  enters  the  field  testing  stage. 


6.2  Existing  Compliance  Process  ^  ,„„biish=d  with 

The  Department  of  Defense  (DoD)  has  poD  are  responsible  for  overseeing 

Jte  SALT  I  agreements  in  1972  “o^tments.  Under  this  prmess,  the 

BMD  compliance  with  all  Ae  and  DoD  components  ensure  that  the  imple- 

rs  ?S.'3£rS”» 

charged  with  oversight  responsibility. 

Specific  responsibilities  are  assigned  uldW^  Sw  (Acquisi- 

K  coi^pliance  With,  Arms  Control^  compliance  with  the 

tion  &  Tectoology),  USD(A&T  .  f^'g  reS 

United  States  arms  control  obligations.  ^  compliance  of  their  respective  orgamzauons. 

of  Staff,  and  agency  j  and  isistance  with  respect  to  the  implementanon  of 

DoD  Directive  2060.1  establishes 

programs  with  existing  arms  control  ^  USD(A&T)  for  resolution  on  a  case-by-case 

S^xf  of  specific  agreements  are  to  to  efemed  o  i,,,g  g^n  enter  mm 
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ABM  Treaty  Compliance 

.ch  a  compliance  i.ue  is  in  douK  USDC^T)  ap^a,  «  S'e 

dures  and  offices  to  monitor  and  ensure  internal  complia 

In  1985,  the  United  States  began  Memo- 

ation  on  BMD  research.  To  date,  the  United  ,  Germany,  Israel,  Italy,  and  Japan.  All 

randa  of  Understanding  (MOU)  with  the  Uni  g  ^  States'  international  obligations 

^ch  agreements  will  be  implemented  guidelines  to  ensure  that  ^1 

including  the  ABM  Treaty.  The  United  States  has  estawi  ^  ^he  ABM  Treaty 

exchanges  of  data  and  or  components  limited  by  the  Treaty,  nor 

to  pStSOS^^^  or  blueprints  specially  worked  out  for  the  construction  o  su 

systems  or  components. 


6.3  BMDO  Experiments  compli- 

All  BMDO  field  tests  must  be  approved  for  ^ents  all  of  which  involve  field 

alTv^  process.  The  following  major  of  FY  1994  and  FY 

testing,  have  been  approved  in  theOtirbome  Surveillance  Test  Bed  (AST)  ^ 

1995'  flights  throughout  FY  1994-199  vjnvv  LEAP  (Lightweight  Exoatmospheric  Pro 

(e^sion  of  the  Airborne  Optical  Adjunct  project  N  y  LEAP  (Ugh  ^^^_g 

ipf'tilp'i  FTV-TD'  SRAM  (Short  Range  Attack  M  /cpTKT’i  nroeram  flight  experiments;  the 

loon  Experiments  (HABE);  and  Standard  Missile  pM-2 

SS  hawk  and  ANfrPS-59  radar  upgrade. 

Vehicle  (UAV)D-l  f j^ndogy  Integrad  (MSTI)  Satellite 

p?^'Sn  as'fhe  ^ow  SmLation  Experiments  (ACES)  was  provided  compl.ance  gut  - 
ance. 

In  addition,  the  following  f 

Transnortablc  LADAR  System),  P  i  ^  following  project  has  been  appro 

and  Countermeasures  Skunkworks  fliglu  ^  j-  System  Integration  Tests  (SlTs)  planned 
SisnmfundedfoiFY  lPPd-1995:  RedT^essmjheSyste^^  tor  simulation  and  integrafon 
for  the  future  uses  data  be  exLiined  for  Treaty  compliance  as  their  expenmen  s 

planning  purposes;  follow-on  mis  win 

are  better  defined. 

The  following  project  '(^rLSTO  ex^ri^mS 

lamp  Integration;  and  the  High  tnergy  i-  j 
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ABM  Treaty  Compliance 


data  collection  activities.  Also,  the  National  Test  Bed  deluding  the  Experiment  Control  Center 
(CERES)  has  been  determined  to  be  compliant  with  the  ABM  Trea  >. 

The  following  target  development  projects  have  B^^UsUo 

(STARS)-  Operational  and  Developmental  Experiments  Simulator  (ODES) 

S  Target  Vehicle  (BTTV)  and  Maneuvering  Tactical  Target 

merly  called  the  ERINT  Target  System  rlse“^^^^^  P”' 

Such  launches  will  he  notihed  to 

the  Nuclear  Risk  Reduction  Center  of  the  former  Soviet  Union  as  required. 


Changes  to  the  above  approved  experiments  and  programs  are  required  to  be  reviewed  for  com- 
pliance  implications. 


The  following  P^P™^’ p“  Ta  Anldt 

tests  5-9;  TP'?'"  gI^'cotI'saI^  Pa«  integration  Experiment  and 

fh"yfng"dt:  SiSif^iii^nTExptJfme'iJt;  Exoatmospheric  ^icle^fEKV)  early 

flight  tests  (FY  1995-1997)  (formerly  the  Ground  Based  Interceptor),  a 

AS  required  by  the  f  AWmdJXfa 

ABM  Treaty  compliance  review  reports  Radar  (TMD-GBR);  Brilliant 

Defense  (THAAD)  system;  Theater  Missi  ^  p^jRioT  Multimode  Missile, 

Eyes;  AEGIS  AN/SPY- 1  radar,  Standard  Missile-2  Block  iva,  rAlI^a 

and  the  ERINT  missile. 


we  are  planning  .0  develop  and  deploy  toate^riicaW^^^^^^ 

jected  threat  to  our  forces  abroad  and  to  our  ^hes  Cumently  tw  demarcation 

^tw«nVKd“M  =  The  Ad™"— 

toicStolSnfS  the  ABM  Treaty’s  limits  on  defense  against  strategic  ballistic 


missiles. 
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International  Coordination  And  Consultation 


Chapter  7 

International  Coordination  And  Consultation 


meet  the  present  and  growing  threat  from  ballistic  ims  looking  to  cooperate  in 

from, hi  proliferation  ofbalhs.,cnuss.les. 


7.2 


Allied  Consultations  and  Participation  in  Ballistic  Missile 

Defense  Programs  research  development, 

The  Department  of  Defense  (.D°P>  '  stS  evolved  from  the  concerted  aciv- 

and  acquisition  of  ballistic  nuss.le  of  the  former  Strateg.c  Defense 

hies  beginning  in  1985  to  consul,  ,he  Lgram's  technology  developments 

Initiatit'e  (SDI)  and  to  have  them  obligations.  This  process  to 

consistent  with  U.S.  laws,  Pf increased  impetus 

involve  allies  and  frten^  m  ^  ™  „d  and  renamed  the  program,  giving  P™^'” 

theater  Missile  I>ef-*' (™D).  Fuither  ,„a  fieldTMD  systems 

K=or,h?c“^^^ 

NATO  has  agreed  that  ™ssile  defenses  »e  a  part  of  ttasoluti^^^^ 

missile  proliferation.  Recognizing  the  ^  ^ssile  defenses,  the  Administration  has 

Sl^rest  among  allies  and  friends  J  the  ne^to^ssii ^  ^ 

given  high  priority  to  armaments  coopera  ^lies  and  friends,  and  more  importantly. 

The  Congress  has 

Sarly  those  nation^  that  would  toefit  Sn«e  development  and  implemenuuon 

further,  the  C^mss  directed  that  a  rep^  of  “  By  friends  and  allies  The  ^ 
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The  current  Administration  has  given  high  priority  to  a  renewal  of  the  spirit  of  armaments  cooper- 
Trtron^S  h  recognized  wUhin  the  Department  of  Defense  for  mteroperabiltty  of 
Se  deSs  an!  friends,  and  for  cooperative  R&D  on 

.hi  pitentia.  for  cooperation  in  TMD. 

erlands,  and  France.  ^  f  J'™"'  agreed  to  capitalize  on  the  considerable  work  in  the 

‘“SThS  l^erd^VerJ^dl^NASnf  SpeciL  TMD  areas  being  considered  for  col¬ 
laboration  are  early  warning,  BM/C’,  and  weapon  systems. 

.  The  U.S,  and  Japan  have  initiated  a  TMD 

and  will  field  Defense  has  offered  Japan  the  opportunity  to  cooper- 

l"rS%Trorv:lopL“^^  or  ucensed  prodnction;  alternatively,  Japan  may 

later  purchase  new'  systems  off  the  shelf. 


7.3  Major  Allied  Activities  Past  and  Present 

wi"an1  gotm“e:r?h“eS 

contribute  to  missile  defense  research  and  development  are  as  follow  s. 

Itranoe-  Sensors  Theater  Defense  Architectures,  Free  Electron  Lasers,  Klystrons, 
Lcket  Propulsion  Components  And  Casings,  Extended  Air  Defense  Simulations; 

Cermanv  Pointing/Tracking.  Optics,  Uthality  and  Target  Hardening,  Electron 
S™s,  Theaer  Defense  Architectures,  Infrared  Phenomenology,  Discussions  on 

Extended  Air  Defense  Test  Bed; 

mretTwOW  Continuation  Experiments  (ACES),  Test  Bed  Experiments; 
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•  Netherlands:  Theater  Defense  Architecture,  Electromagnetic  Launchers; 


UK-  Optical/Electron  Computing,  Thyratrons,  Ion  Source  And  Power  Condition¬ 
ing  Electromagnetic  Launchers,  Optical  Logic  Arrays,  Countemeasures  And  Pern 
etfation  Aids,  UK  Test  Bed,  Theater  Defense  Architecture  Analysis,  Advanced 

Lethality  Technology,  Flight  Trials; 


•  Belgium:  Theater  Defense  Architecture,  Laser  Algorithms,  Mosaic  Array  Data 
Compression  and  Processing  Module ; 

.  Canada:  Power  System  Material,  Particle  Accelerators,  Theater  Defense  Architec¬ 
ture,  Sounding  Rockets; 


Denmark:  Magnetic  Optics  For  Free  Electron  User  Beam  Steering; 

Italy  Cryogenic  Induction.  Superconducting  Magnetic  Ener0  Storage,  Millime- 
^  e  Rada”  Seeker,  Theater  Defense  Architecture,  Smain  Electro-optical  Sen- 


ter-wav 
sor; 


•  Russia:  Electric 
Research. 


ic  Thrusters,  TOPAZ  Thermionic  Nuclear  Reactor,  Tacitrons,  Basic 


oiher  na^lhl  and  technical  -e.l-e  c«  m 

through  allied  to  both  strategic  and  theater  ballistic  missile  defense 

have  made  significant  technical  con  .  ,  redefined  BMD  program  are  TMD  related 

efforts.  Currently,  ^ends  m  ^chnolo^6ellJJn^  and  other  coopera- 

and  include  test  beds  and  •  P  ^  njgj  participation  and  cooperation  in  the  BMD  pro- 

for  developing  and  deploying  effective  and  interoperable  TMD 

systems. 
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Ballistic  Missile  Defense  Countermeasures  And  Survivability 


•  A  Test  and  Evaluation  program,  wherein  proposed  systems,  subsystems,  and  com¬ 
ponents  are  subjected  to  simulated  threat  environments  in  test  simulators,  and 

space  flight  tests. 


Secondly  Ihe  formal  DoD  acquisition  process  demands  that  survivability  requirements  devel¬ 
oped  an^validated  for  each  military  system,  and  that  adequate  sS^Suity 

ensure  that  systems  satisfy  those  requirements  before  they  are  fielded.  For  BMDO,  survwaDiiity 
mouhen^nts  SeTevelopL  for  both  the  individual  defensive  elements  and  for  Ute  overdi  defen- 
sWe  system.  Operational  testing  or  appropriate  simulation  ts  Itkewtse  requtred  and  wtll  be  co 

ducted  at  both  levels. 


I 
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And  Survivability’ 


M.,slle  Defens. 


8.1  Introduction  .  „  aeainst  Soviet  attack,  con- 

and  tactics. 

emphasis. 


8.2  Countermeasures 

ft  2  1  Theater  Missile  Defense  Tj»^r»n  ha<;  been  to  further  understand  the 

Le  1991  .h.  priority  »  A^TOrd  Wort  apd  the  effoc.  of  Ttod  W«ld 

~  S'a  and 

BMDO  has  developed  techniques 

1 


Baimtic  Missile  Defense  Countermeasures  And  Surtuvability' 
measures  using  a  hardware  oriemed  approach  " 

Se  assemble  and  lest  specific  necess^y  for  decitog  on 

“rcCsircS^^ 

the  corresponding  impacts  on  TMD  system  desig 
to  summary,  BMDO  has  diligently 

zdsT„r.'5r-.?— - «—  -“■•  -  ■ 

Xh  includes  adversa.7  countermeasures. 

X2  2  National  Missile  Defense  intensive  Red-Blue  Exchange  on 

j!;x°?rsry:- ;£S,=rw^«^  j-ir 

Readiness  projects. 


8.3  Survivability  systems  is  ensured  through  a  two-fold 

:i;'’;:?emia?BMD  systems.  These  efforts  mclude: 

.  A  Balanced  Hardening  Program,  ay®' 

^®dectronics  that  operate  in  Once  validated,  these 

Srgir"aK-y- ■“ 

lem-unique  requirements. 

.  An  EnvironmentlAnalysis  and  S^muMon  prog^ 

s:"a?rctr — 

are  performed. 

from  chemical/biological  threats. 
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PROJECT  NUMBER:  1101 
PROJECT  TITLE:  Passive  Sensors 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 

FY  1994  FY  1995  FY  1996 

06032 17C  RDT&E  9,822  24,500  26,600 


PROJECT  DESCRIPTION: 

This  program  performs  research  and  development  in:  visible  through  infrared  focal  plane  arrays, 
cryogenic  cooling,  optics  hardware  and  cryogenic  based  signal  processing  technologies.  S^cmc 
technology  areas  include:  infrared  focal  plane  arrays  using  silicon  and  mercury  cadmium  tellunde 
materials,  focal  plane  readouts  using  state-of-the-art  electronic  components,  rarror  hardwye 
using  silicon  carbide  or  beryllium,  innovative  cryogenic  signal  processing  techniques;  mainte¬ 
nance  of  optical  and  electro-optical  test  facilities  to  verify  component  performance,  cryogenic 
cooler  development  to  cool  focal  plane  arrays  and  associated  optical  hardware,  sensor  perfor¬ 
mance  models  and  optical  signature  software  codes  which  allow  modeling  of  optical  systems. 


PROJECT  NUMBER:  1102 
PROJECT  TITLE:  Radar 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 

FY  1994  FY  1995  FY  1996 

06032 17C  RDT&E  L631  10,000  9,000 


PROJECT  DESCRIPTION:  . 

This  project  addresses  advanced  radar  system  designs  and  critical  component  Kclmdogte 
needed  to  build  long-range  radar  systems  with  search,  detection,  tracking,  discnmmation  ^d  fa 
assessment  functions  for  multiple  targets.  Targets  are  threat  ballistic  missile  reenty  jefacles  and 
associated  objects  at  both  endo-  and  exoatmosphenc  ranges.  This  project  provides  the  critical 
technologies  for  current  as  well  as  future  radar  systems  that  support  BMDO  architectures. 


The  Large  Radar  Technology  program  develops  an  advanced  radar  technology  base  necessary  to 
meet  thffunc^^^^^^  of  large  aperture,  phased  a^ay  radars  to  support 

bShstic  iSssile  defense  during  all  phases  of  threat  flight.  Emphasis  is  placed  upon  endo-  ^d 
exoatmospheric  tracking,  fire  control,  and  engagement  functions  with  focus  on  developing  soli 
state  RF  components,  fiber  optic  interconnects  and  waveform  generating  and  processing  comp  - 

nents. 


Thp  Innovative  Radar  Technology  program  develops  radar  technologies  which  have  dir^t  benefit 
to  nSS  rtSer  in  electronic  countermeasure  and  nuclear  enyironrnen  s 

Proiects  planned  include  techniques  to  coherently  combine  signals  radiated  from  multiple  radars, 
ferantCt  phenomenology,  synthetic  aperture  radar  hardware  and  demonstra¬ 

tions,  and  track  error  compensation  technologies. 
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PROJECT  NUMBER:  1104 
PROJECT  TITLE:  Signal  Processing 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 

FY 1994  FY 1995 

0603217C  RDT&E  6,914  7,100 


FY  1996 

12,000 


dwte^dtoonsirales  the  '“Oology  t«hmqv,es^^d^^^^  to 

Stringent  signal  and  data  processing  the  radiation  hardened,  high-speed 

sile  defense  needs.  It  accomplishes  this  t  •  base  To  meet  ballistic  missile 

microelectronic,  microprocessor,  and  analog  of  computations  to  perform 

mission  objectives,  on  bo^d  j^U  assessment  of  missiles  and  reentry  vehicles, 

surveillance,  acquisition,  tracking,  inter  p  ,  ootential  high  levels  of  natural  and  man 

These  elements  most  survive  and  contmue  to  P'*™  “  ^3,,  vety  high  flash  levels 

made  nuclear  radiation.  Yej.^  Large  ScL  Integrated  (VLSI)  electronic  cir- 

of  nuclear  burst.  High-speed  and  ov  p  .o  DoD  Very  High-speed  Integrated  Circuit 

cults  and  memories  with  high  levels  of  performance  and  radiation 

(VHSIC)  technology  must  be  developed  to  ^  oacka^’ing  techniques  to  reduce  satellite 

hardening.  Space  ^ome  electronics  must  use  ad  a  “^  P  ^l  ^^hese  technologies  are  abso- 
size,  weight,  power,  and  total  rnvolved  wi*  a  deployment/full  scale  devel- 

lutely  critical  to  lowering  the  risk  and  y  radiation  hardened  state-of-the-art  32  bit 

opmen.  decision.  ™s  project  w^  pr^uc  yhe  level  of  testability,  fault 

Reduced  Instruction  Set  ^heW  nrocessors  distinguish  the  RH32  processors 

tolerance  and  radiation  irnmuni  >  ,,  .u  0^32  to  operate  through  the  harsh  space  radia- 

and  power  of  system  microelectronics. 


PROJECT  NUMBER:  1105 

PROTECT  TITLE:  Discrimination 

program  ELEMENT/FUNDING  ($  in  Thousands): 


060321 6C  RDT&E 
06032 17C  RDT&E 


FY  1994  FY  1995 

4,000  58,1 19 

54,404  29,382 


FY  1996 

52,014 

14,986 


PROJECT  DESCRIPTION:  signatures  of  the  threat 

This  task  area  is  /SrStnds  to  development  of  effective  toget 

objects  (e.g.  penaids  ballisric  missile  defense.  Collection  and  analysis  is  done  on 

and  discrimination  ^  ^  .  development  of  phenomenology  models,  discrimination 

celestial  and  atmospheric  backgr  cystem  (LDS)),  and  integrated  tools  for  a  realistic  assess- 
algorithms  (Uxington  techniques, 

ment  of  sur\'eillance,  acquisition,  tracKing,  au 
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PROJECT  NUMBER:  1106 

PROJECT  TITLE:  Sensor  Studies  and  Experiments 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


06032 16C  RDT&E 
06032 17C  RDT&E 


FY 1994 

30,066 

86,311 


FY  1995 

28,500 

48,600 


FY  1996 

35,000 

40,800 


TMs  project  conducts  "tech-demo"  experiments  to  integrate  ™d  assess  j 

teSgies  in  as  realistic  an  operational  environment  as  posstble  before  they  are  transferred  to 

missile  defense  systems  elements. 


The  Theater  Missile  Defense  (TMD)  specific  effon  in  *>  “)?uld“y 

netting  demonstrations,  including  TMD  ^  sensor 

CMF^ARl  will  continue  to  be  monitored.  Data  coiiecieo  wiin  y  j  Thk 

(MESA  )  curveillance  and  weapon  sensors  and  sensor  processing  algorithms.  This 

of  new  technologies. 


The  Midcourse  Spa« 

SrnTc”« 

1994,  and  will  P'rf™^'^L,^""d”ometer  ^d  s^ctmmeter  system  with  high  off-axis 
sor  IS  a  cryogenic  IV^I  is  tn  20  months  MSX  will  provide  data  on  real  mid* 

rejection  optics,  whtch  »■«  X“  ds  at  r^alisSc^^^^^^^  r^ges  foruL  in  system  ground  dem- 

course  targets  agamstre^  backgro  d  background  phenomenology  data  for  further 

onstrations;  provide  high  ®  .jve  scenes-  demonstrate  key  functions  such  as  acqui- 

Sg^s^r^to^s— 

The  Red  Tigress  program  consistsofa^ 

rdfo^ifSlc—r^^  for  TMD  sensor  and  interceptor  system  elements.  Thts 

program  was  unfunded  in  FY  1994. 
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PROJECT  NUMBER:  1110 

PROJECT  TITLE:  Sensor  Integration 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 

FY 1994  FY  1995  FY 1996 

06032 17C  RDT&E  25,306  0  0 


This  nroeram  develops  advanced  miniature  components  for  surveillance,  acquisition,  tractog’ 
L4S  -a  totg^rocessing  for  space  systems;  imegra.es  Ute  com^one^^^ 

snacecraft  oavload  and  includes  the  launching,  mission  operations,  and  data  processing  req 
runde^s^dC  performance  of  fliese  assemblies  in  a  long  life  space  environmental  mission. 

from  BMDO  to  the  Navy  m  FY  1994. 


PROJECT  NUMBER:  1111 

PROJECT  TITLE:  Advanced  Sensor  Technology 
PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 

FY  1994  FY  1995 

06032 17C  RDT&E  36,527  48,000 


FY  1996 

48,000 


PROJECT  DESCWPTION:  integration  of 

This  program  provides  for  tte  development  i  P  ^  demonstration  of  them  in  realistic 

s.a.e,of-a,t  h  “V-ms,  and  subsystems,  in.egm.es 

scenanos.  Specifically,  it  aeveiop  _-i  n-mnnstrations  to  support  applications.  The 

life  cryocoolers,  etc. 
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This  project  also  provides  funding  for  the  Mim  ^  gj  miniaturized  sensor  technologies 

gram  The  MSTI  progr^  will  as  well  as  environmentayeco- 

for  space  based  survedlance  ™  ^elf  hardw^are  to  the  maximum  extent  possible, 

logical  dual  use  applications.  enabling  MSTI  technology  achievements 

MSTI  satellites  are  manufactured  and  launch  P  .. systems  and  demonstration  of  system 
to  aid  the  development  efforts  of  space  ^as^  demonstrate  monocular  tracking  capability 

operational  concepts  in  realistic  scenarios^  M  solutions  to  an  interceptor  with 

in  several  IR  wavebands,  and  will  serve  as  a  tes  program  is  to  be  transferred  to  the  Air 

sufficient  accuracy  to  enable  a  missile  intercept.  The  MSTI  program 

Force  inFY  1994. 


Xcep.o.Con.po„e„,T«hn„,„« 

program  element/funding  ($  in  Thousands): 


06032 16C  RDT&E 
06032 17C  RDT&E 


FY  1994 

8,000 

11,726 


FY  1995 

5,000 

22,500 


FY  1996 

5,000 

28,500 


PROJECT  DESCRIPTION:  lightweight  low  cost  interceptors  for 

This  project  is  developing  "S'^^developmem  efforts  focus  on  addressing  dte 

”r":lfngeir«;uSn.'  boar^O- 

reduced  mass  and  lovv  cost. 

The  Pilotline  Experiment  Technology  (PET)  is  P  Adt^nced^TecImology 

technique  for  hardened  LWIR  HgCdTe  focal  long-raiTg  acquisition,  such  a^ 

E:  rr  *■ 

THAAD. 


PRWECT  TITEEf  *  tottrceplor  Studies  and  AMlysis 
program  element/funding  ($  in  Thousands): 


FY  1994 

6,115 


FY  1995 
0 


FY  1996 
0 


06032 17C  RDT&E 

PROJECT  DESCRIPTION:  -oenurces  required  by  Government  Program  Manag- 
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Directorate.  Resources  are  used  to  perforrn  f of 

lar  technologies,  plan  interceptor  technology  concepts. 

s;ssriSs,SL=2“».--^ 


KiSS“'  £1— 

program  element/funding  ($  in  Thousands): 


0603217C  RDT&E 


FY  1994  FY  1995  FY  1996 

2,500  0  ^ 


The°Sat™spheric  Interceptor  Tec^ 

hyper  'velocity  high,  in  the  — fnLcep.or  velocity,  lethality  and 

rv:SfreSeTrc*eert^^^^^^^^^^ 

is  to  be  discontinued  after  FY  1994. 


PROJECT  NUMBER:  1212 

protect  TITLE:  D-2  Program 

program  element/funding  ($  in  Thousands): 


06032 17C  RDT&E 


FY  1994 

4,600 


FY  1995 

0 


FY  1996 

0 


PROJECT  DESCRIPTION:  interceptor  (D-2)  from  a  Hypervelocity 

This  project  will  demonstrate  the  launch  of  a  S  potential  of  a  HVL  system  as  a 

Launcher  (HVL)  with  ^Se  Defense  (TMD)  in  the  near  term  and 

candidate  weapon  system  for  Theater  M  ssii  development  of  the  Gee-hardened  D-2  pro- 

SelicMfr— gSd al  homing  interceptor.  This  project  w.11  be  dtsconttn- 

ued  after  FY  1994. 
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PROJECT  NUMBER:  1214 

PROJECT  TITLE:  Advanced  Interceptor  Technology  (AIT)  Program 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 

FY 1994  FY  1995  FY  1996 

06032 17C  RDT&E  15,000  0  0 


PROJECT  DESCRIPTION:  u  i 

This  effort  encompassed  demonstrating  key  space  interceptor  Pebbles  ^P)  pro¬ 
system  requirements  and  designs,  and  performing  nsk  ^  .  u  discont  nued 

^am  developed  the  primary  technology  in  the  ATT  program.  This  project  is  to  be  discontm 

after  FY  1994. 


PROJECT  NUMBER:  1215 

PROJECT  TITLE:  Boost  Phase  Intercept/  Exoatmospheric 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


06032 16C  RDT&E 
06032 17C  RDT&E 


FY  1994  FY  1995  FY  1996 

15,000  0  0 
16,489  61,100  65,300 


t  nnH  a  surveillance  capability  responsive  to  unique  theater  missile  characteristic  . 

Presem  BMDOH'MD  architectures  focus  on  midcourse  and  terminal  defenses 

mputs  of  the  missile  body  and/or  warheads  to  inflict  damage  on  friendly  areas.  By  adding  BPI 

ments  of  ™  tremendLs  leverage  can  be  brought  to  bear  on  the  enemy  to  significantly  reduce 
defensive  layers,  tremendou  ^ 

the  uulity  of  his  Theater  Bdhstic  Mis^^^^^^^^  BPI  of  TBMs  can  cause  missile  debris  to 

readily  visible,  slow  moving  intended  target  and  thus  thin  out  the  number  of 

fall  on  enemy  tern  defensive  layers  BPI  will  reduce  the  burden  on  terminal  defenses. 

a.ion  wU,  proviaa  a.e  foundation  for 

later  intercept  options  this  decade. 

m  •  o.a^anntiv  in  the  earlv  phase  of  a  demonstration  program  to  develop  and  dem- 

The  BPI  Program  is  currently  in  y  P  kinetic  energy  weapon.  The  program  will  maximize 

qSiS™  o?U.e  TBM.  This  program  will  be  joimly  ftrnded  by  ,he  Air 
Force  and  BMDO  with  Navy  and  Army  participation. 
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PROJECT  NUMBER:  1216 

PROJECT  TITLE:  Sea  Based  Theater  Wide  Defense 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


06032 16C  RDT&E 


FY 1994 

80,000 


FY  1995 

17,725 


FY  1996 

30,590 


(BUR)  of  FY  1994  idonulied  Sea  Based  Theater  Wide  Defense  as  a  high 
payoff  advanced  concept  that  builds  on  the  core  major  acquisition  program  Based  ^ 
TOMD  (AEGIS/SM-2  Block  IVA)  (Project  2213)  and  the  existing  infrastructure 

establishes  sea  based  Uteatercap  W 

SeriSS  a?Apft:“  program  origtnated  under  Project  1201 

ffnrtfnrm  ided  the  c  technology  integration  and  testing  needed  to  support  the  first 
X  The  enL  LEAP  technology  demonstration  program 

consolidated  under  Project  1210  in  FY  1994. 

j-  •  D  •  /-t  1  o  1 A  in  FY  1 094  includes  the  baseline  funds  for  the  sea  based  theater  program 

?,^kA»c?m;Ltbn;.y  ^udie. 

engineering  efforts.  This  P'°f  ™  ^a  ?n  order  to  minimise 

IV)  with  the  AEGIS  weapons  system. 

Funding  under  Project  1210  in  FY  19^  ^  ijf  .t^lTnMectXy  >0 

testing^and  experimental  integrauon  of  ^ 

reduction  for  systems  that  “““  °!',LiLwe  ghTExoamospLtic  Projectiles  (LEAP)  and 

The  project  includes  further  ^EAP  technologies  into  the  Theater  Missile 

their  technologies,  and  planning  nrovides  for  contiLed  LEAP  flight  testing  at 

Defense  Program.  Funding  undw  s  p  P  Center  (NAWCAVPNS)  at  Point  Mugu,  CA. 

Wallops  Flight  Facility  and  the  Naval  A  of  advanced  LEAP  integrated  technol- 

Funding  under  thts  program  a^so  pro  d  f^^d  ^^P^^  applications,  including 

ogies,  and  advanced  LEAr  lesi  p  a  oATPinT/l  FAPcomoatibility  testing. 
SRAM/LEAP  technology  demonstrations  and  PATRIOT/LEAP  compatiDiiity  g 

Y-  e,  Pr^Yia-rt  mo  further  provides  for  the  planning  and  testing  which  could  provide  a 

Funding  under  Project  1210  turtner  p  insertion  ootion  based  on  LEAP  interceptor  technol- 

low  cost,  low  risk,  This  will  provide  a  comprehensive  demon- 

?irss: 
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Uie  capability  of  LEAP  I**™  Ae  nKeL^yScSlS 

targets  A  step-by-step  approach  will  be  used  to  demonstrate  all  t  stages  shipboard 

based  TMD  systm:  exoatmospheric  interceptors,  ™  culLnate 

launch  systems,  fire  control  systems,  and  satellite  cueing  capability.  The  progra 

in  a  series  of  realisUc,  fully  integrated  intercepts  at  sea. 


PROJECT  NUMBER:  1217 
PROJECT  TITLE:  EKV  Technology 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 

FY 1994  FY 1995 
0603217C  RDT&E  57,200  120,000 


FY1W6 

113,000 


PROJECT  DESCRIPTION:  ,PKVlTechnoloav  effort  is  to  design,  fabricate. 

The  objective  of  E^^^^Pher'c  &U  ^etacMEKYJ  Tectad  0  („„„. 

ground  test,  and  flight  test  sta  e-o  g  Missile  (ICBM)  and  Submarine  Launched  Ballis- 
nuclear)  intercepts  of  “f  ’  tbe  Sco^^^^  their  trajectories.  Midcourse  sen- 

cessively  increasing  deployment  .  since^October  1990  to  address  EKV  tech- 


PROJECT  NUMBER:  1302  , 

PROJECT  TITLE:  Chemical  Laser  Technologj 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


06032 17C  RDT&E 


FY  1994  FY  1995 

54,269  77,500 


FY  1996 

77,500 


PROJECT  DESCRIPTION:  i__:„o  hi  oh  leverage  High  Energy  Laser  (HEL)  tech- 

The  Chemical  Laser  (CL)  ‘if  .  J^inst  an  evolving,  proUferating  threat.  The  program 

nologies  of  HEL  components  developed  by  BMDO 

£i:^?o"crAc^;;iS^n™^ 
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intesration.  The  laser  or  beam  generating  device  is  a  hydrogen  fluoride  (OT)  chemic^  laser 
whi?h  produces  the  high-power  laser  beam  by  photon  extraction  from  excited  ®  ““  ““  though 
crated  by  the  energetic  reaction  of  hydrogen  and  fluonne.  In  multtple  tests  fro™  | 

^€1°™  mSe"! 

Required  small  high-incident-intensity  optics  have  been  f'“°"''Spt  coUleted  in  1989,  dem- 
grams,  including  Alpha.  The  Large  Adviced  Minor  ^r^  (l^P)co^^^^^^  compatible  and 
onstraied  a  4-nicter  diameter  beam  director  primary  mirro  i  ^  j  and  has 

directly  scalable  to  weapon  sire.  ATP/FC  technology  is  being  devel^d  ,5 

Se  excellent  progress  toward  lS  SoS"- 

"'^'’TlVnhe  AWa  Lo'dE  anTS  h  “dw^e  aSd  technologies  are  being  integrated  for 
gram.  In  ALI,  the  Alptia.  Luut,  anu  i^ruvir  i  narallel.  a  number  of 

ground  demonstration  of  ^  SBL  gjgg  the  potential  for  significant  cost, 

effotts  are  developing 

weight,  and/or  brightness  improveme  .  ,  which  allow  hieh-power  optics  to  be  unco* 

low-absorbance  optical  coatings  and  achieve  equivalent  range  performance 

oled  (ultralightweight),  (Iher  than  mechanical) 

Afterthecomplettonofrn^— ^ 

configuration.  A  conceptual  design  p  designs  are  repackaged,  mated  with 

^aJ  A?P:uL,"nd  ground  tested. 

d""  lolmenf" 

readiness  of  the  SBL  for  a  decision  on  the  development  of  a  full  scale  protoiyp 


PROJECT  NUMBER:  1303  u  • 

PROJECT  TITLE:  Neutral  Particle  Beam  Technology 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


06032 17C  RDT&E 


FY 1994  1995  FY 1996 

7,392  0  0 


PROJECT  DESCRIPTION:  rannhilitv  of  a  stream  of  atomic  particles  to 

The  Neutral  Particle  Beam  °\es  and/o^r  (2)  to  induce  signatures  that  permit  dis- 

penetrate  into  a  nflssilesln  the  boost,  post  boost, 

S-fpt^pT^SuslobedrscL^^^^^ 
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PROJECT  NUMBER:  1305 

PROJECT  TITLE:  Acquisition,  TVacking,  Pointing, 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


and  Fire  Control  Technology 


06032 17C  RDT&E 


FY  1994  FY  1995  FY 1996 

6,492  12,500  12,500 


PROJECT  DESCRIPTION.  z'atp/FC'i  efforts  will  advance  the  technologies 

Acquisition,  Tracking,  Pointing  and  Fire  Control  (  Weapons  (DEW)  concepts  to 

required  to  perform  critical  functions  for  f^chitectures  These  functions 

Effons  within  the  ATP/FC  technology  base  J 

„«nce  tssues,  program  to  design  an 

Among  these  are  the  Advanced  DEW  Acti  j«mnncfratinn  A  series  of  field  experiments 

advanced  ATP  system  for  a  /u  platforms  will  obtain  critically  needed 

with  payloads  on  high  all  the  tracking  and 

phenomenology  data  and  build  ^  .  Sisagements  ATP/FC  simulation  tools  and 

tures  requiring  high  precision  pointing  accuracy. 


PROTECT  NUMBER:  1307 

project  TITLE:  Directed  Energy  (DE)  Demonstrations 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands); 


0603217C  RDT&E 


FY  1994 

1,991 


FY  1995 
0 


FY  1996 

0 


PROJECT  DESCRIPTION:  h  a  ft  Based  Laser  (ABL)  which  is  a  Directed 

This  project  "Xn««  fo“  Experiments  and  analysis  leading  to 

SuSSg^^f  teoperatfonal  effectiveness  of  this  concept  are  perfonned. 

A  second  effort  within  this  P^sram  ‘s  s'udytng^th^^^^^^^  Sran’mXology  is 

S  — ;^rht"  prS^arn  tfexpioit  their  past  investments  tn 

directed  energy  weaponry. 
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A  third  effort  is  a  series  of  radially  inbound  missile  defense  tests  using  the  Mid  Infrared  Advance 
Chemical  Laser  (MIRACL)  and  Sea  Lite  Beam  Director  (SLBD)  at  Jhe  White  Sands  Missile 
Range  (WSMR),  White  Sands,  NM.  This  is  a  jointly  funded  BMDO/U.S.  Navy/United  Kingdom 

Royal  Navy  effort. 


PROJECT  NUMBER:  1403 

PROJECT  TITLE:  Computer  Engineering  Technology 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 

FY  1994  FY 1995  FY 1996 

060321 7C  RDT&E  0  2,500  0 


PROJECT  DESCRIPTION:  .  n  *  ^ 

This  effort  provides  support  and  technologies  required  for  advanced 

Communicadon  (C^)  conLpts  through  short-term  f xJe 

sor  and  interceptor  technology  programs.  There  are  several 

first  suDDorts  the  development  of  missile  tracking  software  for  PAVE  PAWS  and  BMLW5>  e^i> 
warains^radars.  Radar  track  correlation  and  cueing  techniques  will  be  matured.  Other  sensor, 
such  the  Miniature  Sensor  Technology  Integration  (MSTI)  satellite,  or  prototype  command 
nodes  mav  be  included  with  operational  sensors.  Satellite  based  inflight  target  updates  will  b 
investigate  and  demonstrated  with  experimental  interceptor  test  beds.  This  may  allow  very  large 
areas  to  be  defended  by  theater  weapons. 


PROJECT  NUMBER:  1405 

PROJECT  TITLE:  Communications  Engineering  Technology 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 

FY  1994  FY  1995  FY  1996 

0603217C  RDT&E  L932  500  0 


PROJECT  ASCRIPTION  support  operational  requirements  for  defensive  systems, 

needed  for  robust  communications  are  included. 


PROJECT  NUMBER:  1501 

PROJECT  TITLE:  Survivability 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


A-12 


Appendix 


06032 16C  RDT&E 
06032 17C  RDT&E 


FY  1994 

3,024 

3,321 


FY  1995 
4,900 
3,000 


FY  1996 
3,800 
3,000 


and  dtmonsirates  survivability  technologies  to  ensure  *at  ^,1 

^MDTdements  can  perfomt  their  nussion  in  te?a 

expected  hostile  threats.  Approaches  mPtade.  (SEO^evelopment;  Elec- 

gation  technologies  development;  Survivability  n  nevelooment  Electromagnetic 

Lie  Data/Ouidelines  for  Element  Survivabih^  ffDGES)  ^ 

Environmental  Effects  (E’)  engineering  suppon,  fissile  (arM)  Counter- 

opment  of  issue  resolution  approaches,  development  of  ^U-Rad.a.on  t  ^1 

measure  Evaluator  (ACE),  Development  (EMD) 

for  incorporation  into  BMD  ®  JJf  .  existing  systems  Demonstrations  will  provide 

and  will  also  provide  near  term  improvements  to  existing  system 

necessar>'  risk  reduction  evidence  to  support  milestone  decisions. 


PROJECT  NUMBER:  1502 

PROJECT  TITLE:  Lethality  and  Target  Hardening 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


06032 16C  RDT&E 
06032 17C  RDT&E 


FY  1994 

29,064 

1,358 


FY  1995 

32,800 

0 


FY  1996 

29,400 

0 


PROJECT  DESCRIPTION:  rpvm  effectiveness  in  fulfilling  defense 

The  Lethality  of  BMD  “7TM°gefto^^  PtoS^m  is  developing  a  necessary 

mission  requirements.  The  Le  J'.  j  involved  in  defensive  weapon/target  interac- 

Uol't"Jlge"^^  discrimination  and  damage  assess- 

ment. 

ipthfliitv  technology  for  developmental  ballistic  missile  defense 
This  task  provides  supporting  lethality  tech  jy  technology  includes  lethality 

ground  based  kinetic  energy  weapons.  Tbs  supp  g  J  ^ea^s  hit-to-kill  interceptors 

phenomenology  analyses  and  tests  ^°Xtre!ts^SeS^ 

against  simulated  threats.  Theat«  ^inst  any/all 

nuclear  warheads.  Common  in  coordination  with  TMD 

of  the  interceptors  will  be  validated  in  cooperation  wtth  mter- 
«ptor  demonstration/validation  flight  test  and  evaluations. 
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PROJECT  NUMBER:  1503 

PROJECT  TITLE:  Power  and  Power  Conditioning 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 

FY1994  FY1995  FY 1996 

0603217C  RDT&E  7,060  10,000  10,000 


PROJECT  DESCRIPTION:  .  ,  n 

This  program  focuses  on  space  nuclear  power,  specifically  the  TOPAZ 
fTIP)  The  TIP  consists  of  three  major  components;  an  extensive  senes  of  nonnucle  g 
es^lo  understarL  capabilities  L  limiutions  of  the  TOPAZ  H  thermtomc  system^as.c 
research  with  an  international  team  of  thermionic  and  materials  experts,  md  ^  ^ 

design  for  increased  power  generation  (the  40  kW  program)  using  knowledge  gained  from  the 

TOPAZ  II  design. 

The  remaining  BMDO  power  program  focuses  on  conventional  power  technologies.  , 

fVins.1  nnwprloah  are  to  develop,  flight  test,  and  transition  technology  to  both  the  military  and 
*  ^  oi  cfrtnrt;  These  include  lightweight,  low'  volume,  low  cost,  and  long  life  components 

var  e  y  fls,r;equSemen,s.  Technical  goals  inctade  the  achievement  of 
)?W/kg  power  systems,  procurement  costs  of  less  than  $5000/W,  satellite  lives  of  at  least  10 
years,  and  a  significant  decrease  in  satellite  launch  volume. 


PROJECT  NUMBER:  1504 

PROJECT  TITLE:  Materials  and  Structures 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


06032 16C  RDT&E 
06032 17C  RDT&E 


FY  1994  FY  1995 

800  0 
5,609  7,000 


FY96 

0 

11,000 


PROJECT  DESCRIPTION:  development  and  Bight  and 

The  Materials  and  .,La,u,a]  materials,  adaptive  and  multifunctional  struc- 

SrSotogy1”^“pu™^^^^  “domaterials,  superconductor  devices, 

and  space  environmental  effects. 

M&S  supports  Sensors  and  ^^^nofife 

and  structures  development  and  m  Lmoles  to  the  natural  space  environment,  reduce 

will  provide  for  exposure  of  ^  ^nd  passive  damping  material,  provide  light- 

t';^?u\Sone  ?e?prorcible  eSmpo-te  structures  and  non-contaminating  optical  baffles. 


A-14 


Appendix 


Follow-on  M&S  projects  focus  on  communications  and  enhanced  dis- 

strations  to  meet  the  extreme  systems  as  they  mature  in  development.  To 

crimination  requirements  of  near  and  natural  and  threat  environments, 

gain  confidence  in  the  ability  of  these  structure  technologies.  Supercon- 

requires  dem^^^^  ,,  vide  orders  of  magnitude 

insecure  communications  and  target  discrimination. 

M&S  projects  focus  on  providing  jhesTeffortfprovi'delnkpenden^  assess- 

composite  structures  for  theater  ^5  and  subsysterSs  where  interceptor  system 

S  "a  re"  2er.  Candidate  itema  will  be  fabricated  to  demon- 

strate  performance  and  manufacturabilily. 


n”’  toovative  Science  and  Technology  aS&T) 
PROGRAM  element/funding  ($  in  Thousands); 


06022 17C  RDT&E 


FY  1994  FY  1995 

41,510  60,000 


FY  1996 

60.000 


PROJECT  DESCRIPTION: 

Explore  innovative  science  and  engineering  for 


several  technologies  of  interest  to  BMDO. 


Invest  seed  money  tn  high  nsuecbno^ 


grams. 


PROJECT  TITlS^  Small  Business  Innovative  Research 
PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


0602217C  RDT&E 


FY  1994  FY  1995 

31,543  46,460 


FY  1996 
46,774 


PROJECT  DESCRIPTION:  px  io2-564  which  mandates  a  two-phase  competition  for 
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PROJECT  NUMBER:  1700 

PROJECT  TITLE:  Flight  Test  /  Launch  Activities 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 

FY 1994  FY 1995 

0603217C  RDT&E  42,996  0 


FY  1996 

0 


PROJECT  DESCRIPTION:  nreflieht  verification  and  ballistic  or 

Dtfine,  develop,  and  conduct  fast 

space  flight  testing  of  unique  concepts  an  g  y  P  century  in  support  of  Other 

targeting  applications  that  might  be  deploye  including:  launch  vehicle 

Follow-L  systems.  Provide  ex^ 

procurement;  launch  services,  paylo  p  g  P  operations.  Four  competitive  con- 

two  each  for  500  lb  and  2500  lb  payload 

classes. 


This  project  is  a  consolidation  of  projects  1701  and  1702. 


PRwIS  m  “f spaced  and  Missile  TVacklng  System  (SMTS) 
program  element/funding  ($  in  Thousands): 

FY  1996 

150,000 


06042 17C  RDT&E 


FY  1994 
0 


FY  1995 

120,000 


PROJECT  DESCRIPTION:  ycx/rxcA  fr.rmpriv  Brilliant  Eves  (BE),  is  a  satellite  sen- 

The  Space  and  Missile  Tracking  System  ballisric  missile  defense.  A  constellation  of 

sor  system  designed  to  support  ^^Je-horizon  and  above-the-horizon)  access  of  ballistic 

SMTS  satellites  provides  global  in  response  to  directed  tasking  from  the 

missiles  in  their  boost,  post  ^  addition^  SMTS  peacetime  operations  include  monitor- 

S'^d^r  tfu^dl” 

lance  missions. 

SMTS  satellites  carry  a  suite  continue  treking  and 

These  sensors  acquire  and  ^^ck  ballis  penetration  aids  throughout  the  ballistic  flight 

discriminating  the  reentry  vehicle  from  debns  an  p  above-the-horizon  in  the  nudcourse 

of  the  missiles.  The  satellites  compared  to  high  altitude  (geosynchronous) 

phase  of  the  missile  v^vJing  allow  the  SMTS  sensors  to  track  ballistic 

Jarly  warning  satellites,  and  bodies  cool  to  provide  highly  accurate 

misses  after  the  boosters  stop  ^  defense.  SMTS  can  either  be  cued 

estimates  of  the  missile  trajectori  j  follow-on,  or  can  be  actively  monitoring  small 

by  an  early  warning  sensor,  such  as  Dbt'  or 
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areas 


of  interest  in  anticipation  of  missile  launches. 


SNfTS  .racking  data  supports  active  defense. 

control.  SMTS  continually  tracks  ballistic  allows  the  intercep- 

apportionment,  and  support  the  optmum  ^  Defense  and  Sea  Based  Theater 

tors  (Ground  Based  Interceptors,  f  *  qh,  generating  the  maximum  possible  defended 

Wide  Defense)  to  have  the  maximum  ™e  for  fly  ouug  g  h^^^^  Radars  gnd  Ship  Based 

area  from  each  interceptor  site.  ^MTS  co«  rato  (  volumes  to  acquue 

enable  prompt  counterstrikes  against  missile  launchers. 
Duringpeace.imeSMTSmoni.o.ballis^nus|.e|-^^^^^^ 

deployment,  signature  and  ^ajectory  .  satellites  for  cataloging  and  warn¬ 

ing  mfiirvoidt  ^n^greadTimp^ve  the  Air  Force  space  surveillance  network. 

The  major  programmatic  and  -hnica,  objec^^^ 

strate  technology  matunty,  performan  •  components  and  processors;  (2)  validate 

times  of  focal  plane  arrays,  real-time  simulations  and  hardware-in-the-loop 

sensor  and  satellite  designs  and  Pf.f  3bilL  functions,  and  distributed  sensor  track- 

brass  boards;  (3)  demonstrate  crit  ca  system  affordability  by  validating  cost  models 

ing  performance  with  on-orbit  satellites,  (  ^  ,5,  demonstrate  cost  effective  support- 

Syb;.“— 

■s "  sre^si  “r.c¥» 


PROJECT  NUMBER:  2104 

protect  TITLE;  Ground  Based  Radar 

PROGRAM  element/funding  ($  in  Thousands): 


0603217C  RDT&E 
0604216C  RDT«&E 
0604225C  RDT&E 


FY 1994  FY 1995 

24,849  8,000 

234,000  173,200 

0  0 


FY  1996 

11,000 

157,450 

9,790 


PROJECT  DESCRIPTION:  h  R  dar  fTMD-GBR)  is  the  theater  radar  supporting 

The  Theater  Missile  Defense  ®^.yuAAD)  system.  The  TMD-GBR  meets  an  immediate 

the  Theater  High  Altitude  rLar  to  provide  surveillance  and  fire  conuol 

requirement  for  a  more  capab  ’  ^  UTTMDS  architecture  and  to  provide  cueing  p 

support  to  the  THAAD  missile  in  the  ^  ^  ^rilizes  state-of-the-art  radar  tech- 

port  to  lower  tier  systems  such  as  PATRIOT .  1  ne  1  ivii.^ 
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n^incrv  to  accomDlish  its  required  functions  of  threat  attack  early  warning,  threat  type 
classffication  interLptor  fire  control,  external  sensor  cueing,  and  launch  and  ^ 

ir  of p^icular  note  will  be  TMD-GBRs  capability  to  perform  threat 

theater  lacbcal  ballistic  missiles,  and  then,  kill  also 

fire  control  support  for  THAAD  and  cueing  support  l^^tien  ^  Dem- 

have  residual  capability  against  air  breathing  threats.  Starting  in  FY  Vttqcc',  radars  will  be 
oSonWalidation  (DenWa))  and  User  Operational  Evaluanon  System  (UOES)  radars  wtt 

Led  at  the  White  Sands  Missile  Range  (WSMR)  in  New  Mexico. 

The  design  and  fabrication  °f -h^TMD-GBR  and  the  NMD-GBR^  ^f^^Bfra^S 

tion,  target  object  map,  mechanical  or  eieancai  s  leverages  advances  under 

Planning  Guidance,  an  incremental  progr  are^aonlicable  to  NMD.  This  program 

dte  TMD-GBR  "Lp” 

S"OTSHss5eITd  ^lows'She  goCeUnt  both  flexibil.ty  and  litmted  liability  as  this 

program  evolves. 


PROJECT  NUMBER:  2207 

PROJECT  TITLE:  PATRIOT 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands) 


0208060C  PROC 
06042 16C  RDT&E 
0604225C  RDT&E 


FY  1994  FY  1995 

120,719  255,063 

80,684  69,240 

42,097  217,200 


FY  1996 

435,622 

30,960 

205,620 


PROJECT  DESCRI  *  •  defense  system,  which  uses  guided 

PATRIOT  is  a  long-range,  mobile,  multinle^tarsets  at  varying  ranges.  Current  threat 

missiles  to  simultaneously  engage  range^d  accuracy  have  increased 

Theater  Ballistic  ^  ^ 

the  threat  against  PATRIOT  air  de^nse  six  jority  once  an  attack  is  initiated.  The  cur- 

tion  of  air  defense  sites  and  provide  thee  ^  ^  increased  accuracy  to  counter  the 

rent  PATRIOT  missile  requires  ™P  ..  ^  louver  tier  of  the  theater  segment  of  a  Theater 

evolving  threat  and  to  increase  its  j  missile  program,  which  entered  production  in 

Missile  Defense  (T^)  vtiln  Pro^Iam^DAP).  It  ha^s  successfully  evolved  through  two 
1979,  is  a  Major  Defense  ^^‘i''*^'l°^Oj\ntj.jacticalUssile  (ATM)  Capability  (PAC)  1  and  2. 
major  improvement  in  Desert  Storm,  the  Quick  Response  Pro- 

Also,  as  a  result  of  analysis  of  PAl  wu  i  op  hardware/software  changes  to  upgrade 

gram  (Q^)  was  ‘  p^^.3^Qrowth  Program  is  the  latest  evolution  of  the  phased  mat^ 

PATRIOT  performance,  ^he  PAC  3  Orowtn  g  represent  capability 

<i;Sa?Uire.ncms  Document  (GRD,  and  am  planned 
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over  a  multiyear  period.  Fielding  will  range  from  the  already  funded  QRP  beginning  in  FY  1993 
for  near  term  deployment,  to  the  Configuration  3  of  the  PAC-3  Program  ending  in  FY  1999  for  the 
far  term  deployment.  The  program  elements  funded  by  the  Ballistic  Missile  Defei^e  Organiza¬ 
tion  (BMDO)  for  TMD  improvements  are;  radar  enhancements  (QRP);  Guidance  Enhancement 
Missile  (GEM);  PAC-3  missile;  radar  enhancements  phase  El;  remote  launch;  communications 
upgrades;  and  THAAD  integration/cueing. 


There  are  two  missile  candidates  for  selection  as  the  PAC-3  missile.  ERINT,  developed  by  Lo^ 
Vought  Systems,  which  exploits  hit-to-kill  technology  and  the  Multimode  Missile,  developed  by 
Raytheon,  which  is  a  variant  of  the  PATRIOT  missile  and  incorporates  an  active  Ka-band  seeker, 
improved  propulsion  system  and  aimable  warhead.  In  February  1994,  the  Army  selected  the 
ERINT  missille  as  the  PAC-3  missile.  A  Defense  Acquisition  Board  review  was  conduced  m 
May  1994  and  approved  entry  of  the  ERINT  missile  into  Engineering  and  Manufacturing  Devel¬ 
opment  (EMD).  The  technology  developed  in  the  Multimode  Missile  program  will  continue  as 

part  of  a  risk  mitigation  program. 


PROJECT  NUMBER:  2208 

PROJECT  TITLE:  ERINT 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 

FY  1994  FY  1995  FY  1996 

06042 16C  RDT&E  97,000  58,460  19,580 


PROJECT  DESCRIPTION: 

The  ERINT  missile  was  considered  along  with  the  PATRIOT  Multimode  Missile  for  selection  as 
the  PAC-3  missile  This  project  was  to  demonstrate  that  ERINT  is  an  effective  defensive  weapon 
forte  low”uer  of  theater  missile  defense.  ERINT  was  selected  as  the  PAC-3  masstle  by  te 
Army  in  February  1994  and  approved  for  EMD  by  the  DAB  in  May  1994  The 
Engineering  and  Manufacturing  Development  (EMD)  in  the  fourth  quarter  of  FY  1994.  Hard 
wafe  and  software  testing  will  be  performed,  followed  by  integrated  system  performance  demon¬ 
strations  culminating  in  EMD  flight  tests  against  threat  targets  in  a  stressing  environment. 


The  ERINT  program  will  demonstrate  a  small,  agile,  hit-to-kill  missile  that  will  provide  an  asset 
defen^^gaimt  incoming  maneuvering  and  non-maneuvering  TBMs.  A  secondary  objective  of 
the  progrL  is  to  provide  defense  against  air  breathing  threats.  The  imssile  combines  several 
state^-of-the-art  tectaologies,  including  an  on  board  active  millimeter  wave  seeker  that  provjdes 
endgame  guidance,  advanced  flight  control  technologies  for  agility  in  terminal 

ity  enhancenttm  technologies,  ahd  a  lightweight  composite  c^e  solid  Mto 

niicQile  has  been  designed  to  integrate  easily  with  existing  air  and  missile  detense  capaoiiiues 
“S  as  pftrim^Ld  is  a  technology^capable  of  integration  into  the  Navy  AEGIS  weapon  system. 

The  ERINT  flight  test  program  is  comprised  of  eight  flight  tests  during  FY  1992-1994.  The  Wt 
was  proin  with  two  successful  guided  test  flights  against  ballistic  missile  tar¬ 
gets.  An  additional  guided  flight  is  planned  against  an  air  breathing  threat. 
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PROJECT  NUMBER:  2209  .  ^ 

PROJECT  TITLE:  Arrow  Continuation  Experiments  (ACE») 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


06032 16C  RDT&E 


FY 1994 

61,424 


FY  1995 

52,400 


FY  1996 

45,000 


S“^rin.encs  (ACES, 

and  data.  This  program  is  a  follow-on  ,he  ^ow  1 

Critical  lethality  tests  are  being  conducte  Arrow  II  missile  is  being  designed  and  will  be 

missile  developed  during  the  Arrow  Program.  ^  j  H  will  satisfy  the  Israeli 

mstod  for  an  increased  ^"Sagemen,  env  ope 

Z  uTmctotogTS*^  for  new  advanced  anti.ac.ical  ballistic  missile  .echnolo- 
^es  .to  could  be  ,®ncorpora.ed  into  .he  TMD  layered  defense  system. 

The  Arrow  Deployability  Program  beginning  in  FY  ^^4 

men.  of  technologies  associated  with  the  ^ puncher  supported  by  the  Israeli 

Uiree  system-level  flight  tests  of  the  ^"0"’ " 

developed  fire  control  radar  and  battle  manag  system’s.  Prior  to  obligation  of  funds  to 

required  for  Arrow  system  interoperability  w  th  US.  TBMJsums^  r 

^laSe^’fuTitorce'^ -d  Z't  government  of  Israercontinues  to  adhere  to  export  con- 
trol  pursuant  to  the  MTCR. 


PROJECT  NUMBER:  2210 

PROJECT  TITLE:  THAAD 

PROGRAM  ELEMENT/FUNDING  ($  In  Thousands) 


0604216C  RDT&E 


FY  1994  FY  1995 

434,658  495,690 


FY  1996 
457,290 


PROJECT  DESCRIPTION:  svstem  is  being  designed  to  negate  Theater 

The  Theater  High  Altitude  Air  ^  ,  altitu^des  Its  long-range  intercept  capability  will 

Ballistic  Missiles  (TBM)  at  population  centers  against  TBM 

make  possible  the  protection  of  broad  areas  d  p  d  Maneuvering  Reentry 

attacks.  High  altitude  intercepts  probability  that  debris^and  chemical  or  biological 

Vehicles  (MARVs)  and  great  ^ J"®  .  ground  The  combination  of  high  altitude  and  long- 
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will  provide  robust  protection  against  the  entire  TBM  spectrum. 

The  THAAD  element 

The  THAAD  demonstration/validation  (P®^Y^^\^ahoTsvstem^(W  It  will  consist  of  40 
mtype  "battery"  called  the  User  OperaU^^  The  DOES  will 

missiles  with  4  launchers,  2  BM/  .  but  will  also  be  available  for  use  during  a 

be  used  primarily  for  early  operationa  ^  improved  TMD  capability  and  lowers  the 

STlS\"n?ph\se?o&  ^ycle.  The  objective  system  will  be  fielded  m  t  e 

2001  time  frame. 


PROJECT  NTMBER:  2212 

protect  TITLE:  Corps  SAM 

program  element/funding  ($  in  Thousands): 


06032 16C  RDT&E 


FY  1994  FY  1995 

20,000  17,725 


FY  1996 

30,590 


PROJECT  DESCRIPTION:  architecture  that 

Thp  Toros  SAM  system  is  an  element  of  the  The  »  corps.  It  is  the  critical  lower  tier 

would  l2^  deployed  and  operated  by  both  the  ^  provide  low-to*medium  altitude  air 

Xo^nl  o"f  tl  active  defense  of  the  early  entry,  nto^menuo 

tAD't  and  theater  imssile  defense  .  ,  ;  j  r^rce  projection  needs  or  tne 

S.  5S.  “,.w » 
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PROJECT  NUMBER:  2213 

PROJECT  TITLE:  Sea  Based  Area  TBMD 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


0208060C  PROC 
06042 16C  RDT&E 


FY 1994 
0 

154,000 


FY  1995 

14,496 

179,543 


FY  1996 

11,287 

240,224 


nfoBM)  .hrea.  is  presem  and 

eration  and  sophistication.  Sea  based  assets  cm  ^  based  theater  ballistic  missile 

listic  Missile  Defense  (TBMD)  objectives,  ev  P  forces  including  overseas  presence, 

defense  capability  takes  advantage  of  portl  coastal 

mobility,  flexibility,  andjustainabhty  centers,  and  other  high 

airfields,  amphibious  objective  areas,  Alli  <  nrovide  the  only  means  to  establish 

value  sites.  Additionally,  in  many  j  j  ^ased  TBMD  assets  and  other  expedi- 

an  initial  TBM  defense  for  the  insemon  of 

tionaiy’  forces  in  an  cv^tems  and  missiles  Two  classes  of  ships  continue 

-inse!  an^a  Ban.  Mana,en.en.Co.- 

mand,  Control,  and  Communications  (BM/C  ). 

Attributes  of  a  Sea  Based  Area  TBMD  capability  supported  by  the  requested  funding  include: 

a  eKo  A  r:r,T<;rnmbat  Svstem( ACS)  to  include  computer  program  and 

•  rq:f;irrfi-i- /o  system,  the  AEGIS  display  sys- 

tern,  and  the  radar  system  (AN/SPY- IB/D). 

u  vToar.,  ctakdaRD  Missile  (SM-2  Block  IV)  to  develop  the  SM-2 
■  Bl«fwA  wUch  will  ^capable  of  engaging  TBMs  in  the  endoatmosphere.  First  unit 
equipped  (FUE)  is  scheduled  for  FY  1999. 

A  1  a  user  operational  evaluation  system  (UOES)  consisting  of  the  SM- 

•  A  goal  of  fielding  au  p  j-fi-otinne  in  FY  1997  if  required  to  counter  an 

2  Block  IVA  and  selected  ACS  modifications  in  hY 

p.YiRtinff  threat. 
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PROJECT  NUMBER:  2300 

PROJECT  TITLE:  BM/C^  Technology 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 

FY 1994  FY 1995  FY 1996 

06032 16C  RDT&E  130  0  0 

0603217C  RDT&E  23,197  56,500  59,000 


PROJECT  DESCRIPTION:  ^  , 

The  battle  management,  command,  control,  and  communications  (BM/C  )  program  will  deve  op 
BM/C^  technologies  to  support  increasingly  capable  rapid  prototyping  and  contingency  dep  oy- 
ment  options.  The  primary  objectives  of  the  BM/C^  technology  readiness  jre: 

(1)  integrate  interceptors,  sensors  (Ground  Based  Radar  and  Space  and  Missile  Tracking  y  ), 

and  operators  to  provide  end-to-end  capability  to  perform  the  functions  needed  to  counter  the  bal¬ 
listic  missile  threat  to  North  America;  (2)  reduce  contingency  deployment  lead  times  for  a 
National  Missile  Defense  (NMD)  system,  which  is  operable,  even  with  a  limited  capability,  and 
interoperable  with  necessary  external  systems  and  missions;  (3)  facilitate 
NMD  BMD  CONOPS,  and  operational  requirements  to  ensure  the  proper  end-to-end  behavior  is 
implemented.  This  technology  program  will  leverage  and  grow  from  existing  communications, 
command  and  control,  and  processing  capabilities. 


PROJECT  NUMBER:  2308 

PROJECT  TITLE:  HAWK  System  BM/C^ 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 

FY  1994 

0208060C  PROC  0 

06042 16C  RDT&E  29,629 


FY  1995  FY  1996 

3,831  5,131 

26,800  23,000 


PROJECT  DESCRIPTION: 

This  oroieci  will  provide  a  basic  tactical  missile  defense  (TMD)  capability  for  te  Manne  Corps 
to  provide  for  a  point  defense  of  vital  assets  in  the  amphibious  Derating  area  of  mature  and  con- 
tingencv  theaters  This  TMD  capability  will  be  accomplished  through  product  improvements  to 
S?ANOTS-59  tad™  and  the  HAWK  missile  system.  Additionally,  the  development  of  the  Air 
Sttoe  Co.^u”  cations  Platfotm  (ADCP)  is  included  in  this  project.  This  project  was  not 
affected  by  the  Bottom-Up  review  (BUR) 


The  ANnPS-59  modifications  include  adding  a  ballistic  missile  detection  and  tracking  capability, 
toetSnT*e  deSn  probabil^  on  low  Radar  Cross  Section  (RCS)  targets,  and  improving  the 
overall  system  reliability  and  transportability. 


The  ADCP  development  provides  the  communications  capability  required  to  provide 
I^eing  dafa  and  to  other  interceptor  systems  via  the  Jomt  Tactical  Informa¬ 

tion  Distribution  System  (JTIDS). 
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HAWK  upgrades  include  processing  changes  to  allow  for  remote  cueing  from  theater 
software  changes  to  perform  ballistic  missile  engagements 


PROJECT  NUMBER:  3101 

PROJECT  TITLE:  Engineering/Integration  Support 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


06032 16C  RDT&E 
06032 17C  RDT&E 


FY 1994  FY 1995  FY  1996 

12,500  45,590  45,590 

29,105  18,977  18,977 


PROJECT  DESCRIPTION:  ^  h  1  management  of  the  Ballistic  Missile 

Provides  system  engineering,  ^  MissuTDefense  (TMD)  and  National  Missile 

Defense  (BMD)  program,  including  segments.  This  Congressional  Descriptive 

Defense  Technology  Readiness  py  ^994  System  Engineering  and  Integration  sup- 

Summary  is  a  consolidation  of  the  follo^^  3109  3110  3111,  and  3112.  These  projects 

port  projects;  2304,  3102,  3103,  3104,  3105,  3^,  3li^  individual 

consritute  the  core  BMD  Systems  Engineenng  y^.^.^ary  of  Defense’s  Bottom- 

projects  were  executed  separate  contracts.  jj^eering  and  Integration  activities 

Up  Review  (BUR)  m  FY  199  ’  ^  ^  ^  PY  j  py  1994  represents  a  transition  year  to 
were  reduced  to  approximately  30%  ramn-up  from  FY  1994;  FY  1995  activities  are 

a  focus  on  TMD.  FY  1995  "  fp^y^is  JfJ  I  consolidated  under  work  performed 

50%  of  the  FY  1993  baseline  level.  The  FY  995  etto  Programs  include;  mission/ 

through  the  Systems  Engineering  and  ,  logistics  supportability  and  producibility, 

threa^performance  analysis,  effectiveness,  survivability,  compati- 

and  specialty  engineering  products  to  coordinates  development  of  cost-effective,  mis- 

bility  in,erope«bUi.y. 

Sion  critical  software;  ' basis  for  measurement  of  BMD  system  performance 

requirements,  which  provide  the  readiness  of  BMD  weapons  sys- 

parameters;  integrates  logistics  supp  ,  rformance  risks;  identifies  critical  technologies  to 
lems;  defines  life  cycle  costs,  schedulea^perf^^^^^^^  gritical 

enhance  system  perfonnance  in  o^r  g  responsible  for;  mon- 

Producibility  and  Manufacmnng  ^  ^  ,  develops  mitigation  strategies  for  P&M  issue^as 

itorine  the  U.S.  industrial  base  capability  and  P  ,  onnlication  of  the  Surveillance  Test 

well  as  an  overall  BMDO  P&M  strategy;  ^  •  j^^ion  Ster-service  data  fusion  capability. 

Bed  (STB),  which  provides  a  ^ims)  tor 

Develop  and  integrates  .  i  components.  These  simulations  provide  critically 

the  unified  and  specified  cotn^^  ^  NMD/TRP  operational  requirements  and  Con- 

needed  capability  io  evataati  of  Lrrrative  command  and  eonmol 

SemS "aSS^^^  architectures  to  dre  requirements  ailocatton  process. 


PROJECT  NUMBER: 
PROJECT  TITLE: 


Environment,  Siting,  and  Facilities 


Appendix 


PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


06032 17C  RDT&E 
06032 17C  MILCON 


FY  1994  FY  1995 

5,606  5,606 

2,727  530 


FY  1996 

5,606 

2,992 


Sn— "  analyst 

sition  support  for  the  BMDO  systerm  and  techn  J  rDT&E  construction  projects. 

,or  facility  acquisition  of  Mtlttary  Con^“ Impact  State 
Provide  guidance  ' g^po  Bchnolog^demonstrations  and  test  and  evaluation  activ- 

SS!  Kp“ulSr  Executing  Agents  on  facility  siting  and  acquisitton  and  eovtronmental 

matters. 


PROJECT  NUMBER:  3201 

PROJECT  TITLE:  Architecture  and  System  Analyses 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


0603 2 16C  RDT&E 
06032 17C  RDT&E 


FY  1994 

26,675 

11,000 


FY  1995 

42,161 

8,000 


FY  1996 

48,361 

8,000 


PROJECT  DESCRIPTION:  art  nuheater  missile  defense  architec- 

aUeSSc  J  cUs,  and  (3)  tmssion  analyses 

and  simulations. 

The  theater  missile  defense  studies  for  allied 

tions,  joint  BM/C  I  architecture  r  ; ’.egi-atjon  across  theater  missile  defense  pillars,  and  exain- 
SSfofVow  tear“r^ssile  defenses  will  integrate  into  existing  U.S.  and  allted  atr 
defense  architectures. 

The  alternative  tallisUc 

Se"coS®»dbSof  emerging  technologies  into  the  system  elements  to  reduce  costs  an 
increase  effectiveness. 

tactical  effectiveness  of  proposed  architectures. 
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This  project  includes  funding  in  FY  1993  for  project  3210.  Project  3210  is  not  funded  in  FY  1994 
orFY  1995. 


PROJECT  NUMBER:  3202 

PROJECT  TITLE:  Operations  Interface 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


06032 16C  RDT&E 
06032 17C  RDT&E 


FY  1994  FY  1995  FY  1996 

0  2,522  2,522 

4,373  1,530  1,530 


PROJECT  DESCRIPTION: 

This  project  supports  the  operational  interfaces  that  must  be  provided  to  both  the  systems  acquisi¬ 
tion  community  and  the  militaiy  operational  community.  For  the  acquisition  communi  y, 
project  supports  preparations  for  and  execution  of  the  Defense  Acquisition  Board  ‘ 

fies^for  BMD  systems.  The  project  also  provides  analyses  of  acquisition  policies,  processes,  and 
SlanVto  develop  effect  stmaLined  means  for  acquiring  BMD  systems.  Analyses  and  simul  - 
Sons  address  svstem  effectiveness  of  proposed  BMD  system  architectures  against  ballistic  missile 
threats  to  U.S.  deployed  forces,  our  Allies  and  friends. 


PROJECT  NUMBER:  3203 

PROJECT  TITLE:  Intelligence  Threat  Development 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 

FY  1994  FY  1995  FY  1996 

06032 17C  RDT&E  8,050  8,050  8,050 


PROJECT  DESCRIPTION: 

The  purpose  of  the  BMD  Intelligence  Threat  Development  project  is  to  provide  an 
IntelHsence  Community  validated  threat  description  against  which  system  specific  threat  dn  e 
fpS  Sion"  designs,  and  iarge.  ob^cis  are 

ina  thPQP  threat  descriptions  is  the  System  Threat  Assessment  Report  (STAR),  which  is  upc^aiea 
and  validated  by  the  Intelligence  Community  annually  under  this  project  The  STAR  provides  a 
Tene^tsessS^Sf  theseViMes  docmne, 

®  let  tr,  riAfcflt  nr  deerade  the  BMD  system.  In  addition  to  the  STAR,  annexes,  tor  eacn 
could  UK  to  defeat  or  g  rMDAPI  are  provided  and  validated  by  the  intelligence 
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jeced  teats  in  attack  scenarios,  Targets  ca«gory  includes  a^^^^ 

the  conntenneasures  that  enhance  their  performance.  This  includes  torce  SOTC^  signatures.  The 

characteristics,  limits  on  employment  ^d  contro  ,  ^tt  Curveillance  and  Target  Acquisition 
System  Specific  Threat  category  includes  .axgets  and 

(RSTA);  lethal  and  nonlethal  'IttMts,  and  region^  mtt|ra^  d^ 

SST  are  described  up  to  four  levels  of  detail.  ^  an/function  characteristics  necessary 

bilities  and  country  of  origin.  ^  ^  detaUed  design  in  which  actual  materials  and 

to  support  system  tradeoff  studies.  Leve  2  Level  3  is  flight 

structures  are  described  for  use  in  lethality  Additional 

target  designs  with  manufactunng  blue  pnnts  for  "  signatures  (trajectories 

an^yses  evaluate  emission  signatures,  s7or  sS^ 

ra"rd«^^^ 


PROJECT  NUMBER:  3204 

PROJECT  TITLE:  Countermeasures  Integration 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 

FY  1994  FY  1995 

06032 17C  RDT&E  16,303  18,303 


FY  1996 

18,303 


The^ri^riL^nhe  BMDO  and  Countermeasure 

Siission  is  a  twofold  responsibility.  First  fl^e  counters  to  future 

ment  process  by  OV^  program  provides  the  BMDO  system  designer  with 

Sc'e  wSTnec”;  Wding  pmplanned  improvcmcms  and  program  hedges  m.o  Ure 

design. 

The  BMDO  CMI  Program  c^ies  out  ^  credibility 

BMD  systems  for  susceptibilities  and  identi  y  p  ^^^^^^  providing  designs  and  per- 

through  analyses  and  and  system  threat  developers  of  potential  countermea- 

!^Snf^‘Sl;™em  ^  with  advance  warning  otporenUal  countermeasures. 

The  CMI  Program  uses  are  the  Red 

identification,  analysis,  venfica  ion  ajd  assessm  _  ^  ^  d  tasked  to  identify 

Teams,  laboratories,  and  strategic  The  laboratories  and  the 

and  analyze  potential  countermeasure  egclmical  feasibility  of  potential  countermeasures. 

TheTmamgrS"^^^^^^^  assessments  of  the  reality  of  potential  countermeasures 
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within  the  total  context  of  the  adversar>''s  environment.  Through  this  framework,  the  CMI  pro- 
"able  to  accets  anUy  of  co^.enneasure  avalaation  rasoarcas  frcn.  govamman,  agan- 

cies,  national  laboratories,  and  contractors. 


PROJECT  NUMBER:  3206 

PROJECT  TITLE:  System  Threat 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


06032 17C  RDT&E 


FY  1994 

6,890 


FY  1995 

6,890 


FY  1996 

6,890 


potential  technology  applications,  and  (3)  P  .  P  ^  on  accepted  intelligence 

designs.  The  threat 

community  threat  projections  or  realistic  ^  ^  supported  by  the  using  orgamza- 

;[r^het^h::a:^;^acho“^r‘S^ 

all  BMDO  agencies  to  ensure  that  results  can  be  compared  and  contras  . 

The  Systent  Threat  devaiopnten. 

fLi  Of  scenarios  characterizing  particular  timing,  targets,  and  tactics. 

Available  through  these  entities,  the  System  Threat  Project. 

(1)  Identifies  user  needs  for  threat  scenario  descriptions; 

(2)  Idamifias  analyses  needed  to  folly  specify  and 
penetration  aids,  tactics,  etc.,  and  ensures  the  analyses  is  done. 


(3)  Provides  the  analysis  results  to  all  interested  agencies  for  review  and  comment; 
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(4)  Addresses  critical  threat  issues  which  arise  during  the  analysis  process; 

(5)  Ensures  all  supporting  agencies'  views  on  threat  issues  are  fully  aired; 

(6)  Reviews,  approves,  produces,  and  distributes  all  System  Threat  Scenario  Descriptions; 

(7)  Produces  threat  computer  tapes  and  supporting  documentation  for  use  by  the  develop- 
ment  and  acquisition  communities. 

The  System  Threat  Scenario  Description  Documents  are  presented  to  the  BMDO  System  Design 
Board  (SDB)  for  endorsement  and  configuration  control. 


PROJECT  NUMBER:  3211 

PROJECT  TITLE;  C^I  Concepts  Operations  Analyses 
PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


06042 16C  RDT&E 
0604225C  RDTf&E 


FY 1994 

12,567 

0 


FY  1995 

33,500 

555 


FY  1996 

20,129 

16,166 


This  effort  includes  analyaing  known 

architectures;  identifying  mfomation  typ  prototyping  of  a  tactical  operation  center 

fotn^/^rS'^sS^s;  ^om- 

illLSTon  -d  We  Wd  message  set  that  will  suppon 

the  TBM  mission. 


PROJECT  NUMBER:  3300 

PROJECT  TITLE;  Test  &  Evaluation  Support 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 
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06032 16C  RDT«&E 
06032 17C  RDT&E 
06042 16C  RDT&E 


FY  1994 

91,748 

186,741 

37,952 


FY  1995 

163,855 

103,097 

34,850 


FY  1996 

167,900 

83,478 

37,510 


Tte  S^provfdes  for  BMDO  planning  oversight  and  coOTdinalion  of  “provWes 

SScmre  includtng:  The  National  Test  Facility;  The  advanced  Rese^h  CenKr,Smuh 


terns. 


.  j  r  j-  •„  rv  lOQ";  nnri  FY  1995  for  3312  and  funding  in  FY  1993  and  FY 

This  project  includes  funding  in  FY  1993  and  F^  I? Fv  1994  and  funding  for  Operational  Test- 
The  following  projects  are  funded  ^  ^  -it, ^  a  This  CDS  also  provides  for  the  develop- 

S'SiS’SS—  •>”" " 

interoperability  testing. 


PROJECT  NUMBER:  4000 

PROJECT  TITLE:  Program  Management 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 


06032 16C  RDT&E 
0603217C  RDT&E 
06032 18C  RDT&E 


FY  1994  FY  1995 
11,026  7,834 

43,360  47,996 

198,802  215,233 


FY  1996 

17,805 

47,581 

223,077 


PROJECT  DESCRIPTION.  svstem  engineering,  and  program  control  support 

This  project  provides  pPs  ^program^management  tLks  include  BMDO  and 

common  to  all  other  projects  within  J those  that  support  the  Office  of  the 
Executing  Agent  central  managemen  <  supporting  staff  located  within  the  Penta- 

Director,  Ballistic  Missile  Mense  j  and^analysis  of  technical  project  design. 
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managemenl,  utilities,  printing,  reproduction,  supplies,  and  equipment. 


PROJECT  NUMBER:  4302 

PROJECT  TITLE:  Technology  Transfer 

PROGRAM  ELEMENT/FUNDING  ($  in  Thousands): 

FY 1994  FY  1995  FY 1996 

06032 17C  RDT&E  2,862  2,862  2,862 


PROJECT  DESCRIPTION: 

The  Technology  and  U.S.  business  and  research 

ogv  available  to  federal  agencies,  state  an  g  s-unnort  the  transfer  of  BMD  derived 


This  project  includes  funding  in  FY  1993  for  project  4305.  Project  4305  is  not  funded  in  FY  1994 
and  FY  1995. 
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